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All Wetting Solutions Are NOT the Same —aLLeRcan wee. 
ting Solution contains LIQUIFILM, a special plastic polymer...GELVA- 
-TOL®, Liquifilm has many properties which can add materially to the contact 
lens patient’s comfort and wearing time: * Liquifilm is compatible with two 
basically dissimilar structures—the hydrophobic lens and the hydrophylic 
ocular surface. Liquifilm adheres tenaciously to the lens surface, establishing 
a long-lasting, lubricating buffer zone between lens and cornea. * Liquifilm 
is optically clear—even though the Liquifilm “coating” remains on the lens 
for prolonged periods, it never distorts the patient’s vision. * Liquifilm is 
safe. In acute and chronic toxicity studies in both animals and humans, Liqui- 
film showed no evidence of tissue toxicity— even when massive doses were 
instilled directly into the eye for several weeks. @ ALLERGAN ‘Liquifilm’ 
Wetting Solution is different ...it provides much more than initial lubrication 
upon lens insertion. It affords prolonged lubrication, conditioning and basic 
compatibility between lens and eye. The results? ...longer, more comfortable 
use of the lenses by the patient. Furthermore, the solution’s “militant 
sterility” assures practitioner and patient of protection against infection 


throughout the life of each bottle. 
ALSO AVAILABLE: 


ALLERGAN Wetting Solution contains: ALLERGAN Soaking Solution 
Gelvatol®, methylcellulose, ethylene- . —in 120 ce. plastic bottles. 
diaminetetraacetic acid, sodium chloride, diti' * Trademark — 
postassium chloride and: Benzalkonium ‘Liquifilm’ has been 
chloride 1:25,000 as the preservative. Ue deine to 
Supply: In 60 ce. plastic bottles. —- more accurately describe 

the product’s action. 


DIFFERENT 
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ALLERGAN 
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A doctor is known by the office he keeps 


A confident, forward-looking man works here! It’s the logical setting—bright, color- 
ful, equipped for the optimum of efficiency for today and tomorrow. Be happy in 
the knowledge that your “Office Beautiful’ bespeaks your professional competence. 
Go ahead with an “Office Beautiful” of your own because you know that modern, 
tasteful surroundings encourage positive patient relationships and your practice 
will flourish. The authorized B&L Ophthalmic Instrument dealer in your area will 
be glad to show you what’s newest in ‘‘Office Beauti- 
ful’ furnishings and instrumentation. His suggestions 
incur no obligation on your part. 


BAUSCH & LOMB 
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It’s a secure practice 
when the instruments 
are Bausch & Lomb 


When the instruments are Bausch & 
Lomb, you never need worry about 


the inability of the manufacturer to Bausch & Lomb 

cope with servicing or adjustment GREENS’ REFRACTOR 

problems. Bausch & Lomb backs 

every piece of equipment with a life- Most valued instrument of its kind because of its 
time guarantee against defect, and ease and speed in retinoscopic, cross cylinder and 
maintains a nationwide network of near point examinations— its accurate spherical 
specially-trained authorized dealer- correction and muscle testing. Super-scopic styl- 


ships. Your financial equity in in- ing means it’s easier to read, easier to look at. 


struments by B&L remains amaz- 
ingly high through their years and 
years of faithful performance. 


Bausch & Lomb 
THORPE SLIT LAMP 


Critical controls and click-set adjustments bring 
new speed and certainty to diagnosis. Synchron- 
ized focus of microscope and slit meets your 
needs for advanced biomicroscopic procedures. 


Bausch & Lomb KERATOMETER 


Ask your B&L Instrument Dealer’s 

representative to show you this new brochure 
Here’s the most efficient way to get precise that helps you create your own “Office Beautiful.” 
measurements of corneal curvature. Especially 
helpful in the comfortable fitting of contact 


lenses. Also the instrument most valued for BAUSCH & LOMB 


critical study of low and high astigmatism. 


IN THE EYES OF THE PATIENT... A DOCTOR IS KNOWN BY THE OFFICE HE KEEPS 
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NeoDecadron 


DEXAMETHASONE 21-PHOSPHATE—NEOMYCIN SULFATE OPHTH ALMIC OINTMENT | 


OPATHALMIC OINTMENT 
melts at 97.8° F. 


FOR: 
GREATER EFFECTIVENESS—NeoDECADRON Ophthalmic Oint- 
ment melts at body temperature . . . providing optimal cover- 
age of optimal concentration at the site of the lesion—it does 
not ‘pop out”’ on the lid. 


— dexamethasone 21-phosphate for unexcelled top- 
ical activity and solubility plus neomycin sulfate for broad 
antibiotic protection. 


CONVENIENCE—in addition to NeoDECADRON Ophthalmic 
Ointment, NeoDECADRON® Ophthalmic Solution is available 
—a dosage form for every need. 

§NDICATIONS: Trauma—mechanical, chemical or thermal; inflammation of 


the conjunctiva, cornea, or uveal tract involving the anterior segment; 
allergy; blepharitis. 


PRECAUTION: Steroid therapy should never be employed in the presence of 
tuberculosis or herpes simplex. 


Before prescribing or administering NeoDECADRON Ophthalmic Ointment 
or Solution, the physician should consult the detailed information on use 
accompanying the package or available on request. 


MERCK SHARP & DOHME Division of Merck & Co., INC., West Point, Pa. 


OPHTHALMIC OINTMENT 
& 


DOSAGE: Ophthalmic Ointment: Instill 
three or four times daily. Ophthalmic 
Solution: One drop four to six times daily. 
Dosage may be adjusted up or down, de- 
pending upon the severity of the disorder. 
SUPPLIED: The ointment is supplied in 3.5 
Gm. ('% 0z.) tubes. Each Gm. contains 0.5 
mg. of dexamethasone 21-phosphate as 
the disodium salt and 5 mg. of neomycin 
sulfate (equivalent to 3.5 mg. neomycin 
base). Also contains white petrolatum 
and liquid petrolatum. The solution is 
supplied in 2.5 cc. and 5cc. sterile bottles 
with dropper assembly. Each cc. contains 
1 mg. dexamethasone 21-phosphate as 
the disodium salt, 5 mg. neomycin sulfate 
(equivalent to 3.5 mg. neomycin base). 
Inactive ingredients: creatinine, sodium 
citrate, sodium borate, polysorbate 80, 
sodium hydroxide (to adjust pH) and 
water for injection. 0.32% sodium bisul- 
fite and 0.02% benzalkonium chloride 
added as preservatives. 


NeoDECADRON is a trademark of Merck & Co., INC, 
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Each Complete 


for 
One Operation 
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EVERETT With Adbesive 
Scleral Bucklers 


WILLIAM G. EVERETT, M.D., Pittsburgh, Pa. 


For Buckling Procedure 
in Retinal Detachment 


Rodding and sleeve are Silastic”, the Dow Corning Silicone 
Rubber. The imbedded tying material is Mersilene. 
Instructions for buckling procedure furnished with each set. 


Per Set $25.00 


All of the material may be autoclaved. 


STORZ INSTRUMENT COMPANY + «+ «+ 4570 Audubon Ave., St. Lovis 10, Mo. 
New York Showroom: 157 East 64th St.— at Lexington Ave. 
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ACE LAMIDE LEDE 


In the glaucoma emergency 


An invaluable adjunct to immediate miotic therapy, DIAMOX can often 
be instrumental in saving the eye. DIAMOX helps reduce intraocular 
tension and edema, facilitating early positive diagnosis ... rapidly re- 
lieves pain. Preoperative preparation with DIAMOX can often improve 
surgical prognosis. Tablets of 250 mg. Parenteral, vials of 500 mg. 
Request complete information on indications, dosage, precautions and contraindica- 
tions from your Lederle representative, or write to Medical Advisory Department. 
LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pear! River, New York C Leterie 


Diamox (Acetazolamide LEDERLE) available as 
Federal Stock Number FSN 6505-664-0857 


TICKTOCK TICKTOCK TICKTOCK TICK | 
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Eyes custom made—glass or plastic 
¢ Eyes from stock sent on memorandum same 
Complete y order received—glass or plastic 
ogee * Damaged or broken artificial eyes accurately 
Artificial Eye matched 
* Fitted to all types of motility implants 


Service Implants, X-Ray therapy shields, foreign body 
locators 


Superior Quality—Finest Workmanship 


Mager and Gougelman tne. 


30 North Michigan Avenue 4 120 E. 56th St. 
Chicago 2, Illinois * New York 22, New York 


BOSTON + BUFFALO (Poul Gougelman Co.) + CLEVELAND + DETROIT + HOUSTON (Soper Bros.) 
KANSAS CITY + MINNEAPOLIS + PHILADELPHIA + PITTSBURGH + ST. LOUIS +» WASHINGTON 
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For Topical Therapy and Prophylaxis Against Many fe 
negative crganisms such aS Pseudomonas and Aerobacter == tz: 
aerogenes Helps prevent er of secondary imvaders i 
penetrates either inflamed of nonintiamed ocular tissues 
than any other antibiotic, regardless of route of ae 
tions on the rise,* myxin | 3 would appear to be of 
lar value 2s @ component of sny preparation designed 
prophylaxis in external ocular infections. The 
1 of Ci ORO CETIN and- polymyxin B ; 
ment form thus provides a rational and effective = 
the sulphate) per gram. Supplied in %-0z. sterilized ophthal- 
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for effective relief 
of inflamed, infected eyes 


Topical hydrocortisone provides rapid symptomatic relief of edema, pain and photo- 
phobia, and curbs neovascularization. Rarely sensitizing antibiotics eradicate most 


pathogens invading the eye. 


‘CORTISPORIN “‘CORTISPORIN’ 
OPHTHALMIC SUSPENSION OPHTHALMIC OINTMENT 


‘Aerosporin’® brand Polymyxin ‘Aerosporin’® brand Polymyxin 
B Sulfate B Sulfate 


(Equivalent to 3.5 mg. Neomycin Base) Neomycin Sulfate 


10 mg. (1°%e) (Equivalent to 3.5 mg. Neomycin Base) 
Preservative-Thimerosal 0.001%. 10 mg. 


Bottles of 5 cc. with sterile dropper. Tubes of ‘/s oz. with ophthalmic tip. 


Caution: These products are not recommended for treating herpes corneae (dendritic corneal ulcers). 
Complete literature available upon request. 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 


Fy 
o 
: Each cc. provides: Each gram provides: is 
| 
5,000 Units 
Neomycin Sulfate ...................... 5mg. Zine Bacitracin ..................... 400 Units 
H 
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NEW 
EASY-TO-SEE SURGICAL GUT 


It’s dyed blue for better visibility in ophthalmic procedures — medium 
blue 6-0 plain and dark blue 6-0 chromic surgical gut. The certified dyed 
color is “locked in” to prevent tattooing. Strength and rate of digestion 
are the same as regular ETHICON® Surgical Gut. Supplied in 18” lengths, 
swaged at either end to ETHICON MICRO-POINT® G-1 Needles. 
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to make the most of your talents and techniques... 


Electronic Tonographer-Ophthalmodynamometer 


Now! Electronic Tonometer, Electronic Ophthalmodynamometer, and 
Synchronized Direct-Writing Recorder, in one compact unit. The only 
such electronic equipment certified to comply with specifications of 
the AAOO. Developed through V. Mueller research. Details on request. 


VMUELLER CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. Honore Street, Cuicaco 12, 
AnanerM, Cauir. ¢ Dattas Houston ¢ Rocuester, MINN. 
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Neomycin-Triamcinolone Acetonide 0.1% eye-ear 


ointment 


outstanding NEO-ARISTOCORT provides excellent topical therapy combining 

topical the efficacy of Triamcinolone Acetonide...an agent of choice 

efficacy where topical corticosteroid is indicated* ...and Neomycin... 
outstanding topical antibiotic. 


NEO-ARISTOCORT EYE-EAR OINTMENT contains: Triamcinolone 
Acetonide 0.1% and Neomycin Sulfate (0.35% neomycin base) 0.5% 
as the active ingredients; and light liquid petrolatum N.F. 15%, wool 
fat U.S.P. 10%, and white petrolatum U.S.P. q.s. w/v 100% as the 
inactive ingredients. 


Precautions — Contraindicated in herpes simplex. Sensitivity reactions 
to neomycin occasionally occur. 
Tubes of oz. 


*Witten, V. H.; Sulzberger, M. B., and Arthur, G. W.: Clin. Pharmacol. & Therap. 1:294 
(May-June) 1960. 


LEDERLE LABORATORIES 
A Division of AMERICAN CYANAMID COMPANY 
Pearl River, New York 


&§ med amd imtected eyes amd ears? 
-Aristocort 


XII AMERICAN JOURNAL OF OPHTHALMOLOGY 


IN CHRONIC SIMPLE GLAUCOMA 


(open or wide angle) 


L-Epinephrine Bitartrate Solution 


sterits OPHTHALMIC SOLUTION 


MYTRATE is a sterile, stable Methulose* solution containing —o 


L-Epinephrine Bitartrate U.S.P. 2%. Preserved with Benzal- 
konium Cl. U.S.P. 1:25,000. Epinephrine has been used in Samples and Literature 
the treatment and management of glaucoma for many years. 

Recent studies have again produced evidence of the tension- 

lowering properties of epinephrine and have explained its 

mode of action as due to a decrease in the rate of aqueous 

formation. Since the miotics lower ocular tension by aug- 

menting the facility of flow, and L-Epinephrine bitartrate 

reduces the formation of aqueous, the two in association 

provide a local treatment particularly efficacious for 

glaucoma simplex (open-angle glaucoma). 


(CAUTION: MYTRATE should 

never be used in angle 

closure glaucoma (Narrow 

angle), since it may pre- 

cipitate an acute attack of 

glaucoma). or ISec 


SAN ANTONIO, TEXAS 


PROFESSIONAL PHARMACAL CO.,INC. © PHARMACEUTICAL MFGS., 
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ALPHA CHYMOTRYPSIN 


Alpha Chymar offers an outstanding advance in tech- 
nique over mechanical zonulysis. Many thousands of 
lens removals have been made easier through use of 
this agent, which dissolves or greatly weakens the 
zonular fibers so that the lens may be slipped out.'* 
This simplified manipulation helps to avoid the inci- 
dence of capsular rupture and zonular traction on 
structures of the inner eye, often encountered during 
mechanical removal.5 

Commenting on the ease of the technique, one opera- 
tor has remarked that “alpha chymotrypsin still is far 
superior to any other technic | have ever used or have 
observed,'”? 
1. Cogan, J. E. H.: Proc. Roy. Soc. Med. 57:927, 1958. 2. Jenkins, B. H.: 
South. M. J. 53:44, 1960; discussion by Raiford, M. B. 3. Raiford, M. B.: 


J.M.A. Georgia 48:163, 1959. 4. Rizzuti, A. B.: A.M.A. Arch. Ophth. 
61 :135, 1959, 5. Thorpe, H. E.: Am. J. Ophth. 49:531, 1960. 


ARMOUR PHARMACEUTICAL COMPANY 


KANKAKEE, ILLINOIS Originators of Listica” 


. 


Alpha CHYMAR 
For Ophthalmic Use 


Alpha Chymar is a lyophilized form of crystal- 
lized alpha chymotrypsin, a proteolytic enzyme 

btained from pancreas. The con- 
tents of the vial when reconstituted with 5 cc. 
of Alpha Chymar Diluent provide a solution con- 
taining 150 Armour Units per cc.—comiparable 
to a 1-5000 dilution. ACTION AND USES: Alpha 
Chymar is specific for lysis of the zonule in lens 
extraction. The lytic action is a selective one that 
does not adversely affect the hyaloid mem- 
brane, lens capsule, or other intra-ocular struc- 
tures. ADMINISTRATION: Used intra-ocularly. 
For suggested procedure in cataract surgery 
see package insert. CONTRAINDICATIONS: 
Until additional reports are obtained, the use of 
Alpha Chymar is not advised in children under 
ten years of age. SUPPLIED: Cartons of 5 pack- 
ages—each package contains one vial of lyo- 
philized Alpha Chymar and one vial of Alpha 
Chymar Diluent (Sodium Chloride Injection, 
U.S.P.). For special precautions regarding 
reconstitution and handling, see package insert. 
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PARSONS 


World Headquarters for= 
GONTOSCOPY and Gonroromy 


Instrumentation 


6100 Floor gonioscope* 
with Haag-Streit 
microscope 15x $390.00 


6101 Stand only* 195.00 


6102 Haag-Streit* 
microscope 15x 
with nylon bese 
ceiling suspension 235.00 


Ceiling Gonioscope 26102 


6127 Haag-Streit hand 
microscope $195.00 


6151 Carrying case* 
for hand micro- 
scope and focal 
illuminator 


Barkan Focal 
Illuminator with 
plug-in trans- 
former* 


eee lens 5 Barkan Koeppe 
diagnostic lens, 
three sizes: 
16-18-20 mm. lip 
diameters* zach, 45.00 Haag-Streit Hand Microscope for 


ioscopy #6127 
Barkan Goni- 
otomy lens (sur- 
gical) Infant size* 45.00 


Barkan Goni- 

otomy lens (sur- 

gical) child-adult 

size* 45.00 


6130 Barkan operating 
lamp,* hand model 
6140 Barkan operating 
lamp,* floor model, 
former 127.50 
6191 Barkan Goni- 
otomy knife 
(selected model )* 9.75 Carrying Case for Hand are 
and Focal Illuminator, #615! 
* Manufactured exclusively by Par- 
sons Optical Laboratories. 
PARSONS ICAL 
LABOR 


Operating Lamp on Stand : : 
Priv 8 POWELL STREET - SAN FRANCISCO 2 CALIFORNIA 


— 
Koeppe Diagnostic lens 
— 
i 
47.50 
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MORE EFFECT 
FROM LOWER 
CONCENTRATIONS 


Ny /nacute y 
and chronic 
—> infections <— 
ofthe BW 
eye 
The methylcellulose vehicle, ISOPTO®, holds 
drugs in contact with the eye 6 fo 8 times 
longer than ordinary aqueous vehicles. Greater 
effectiveness may thus be obtained with lower 


concentrations of drugs. This increases pa- 
tient comfort and reduces prescription costs. 


Fort Worth, Texas 


ALCON LABORATORIES, INC. 
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!SOPTO CETAPREL 
Isopto Cetapred combines 
(10% Sedium Sulfacetamid 
with 0.25% Prednisotone 
— suspension, in a 0.5% meth 
yicellulose base (SOPTG). 
Tests demonstrate excellen 
corneal ‘penetration by th 
superfine narticles of pred-_ 
nisolone. The increased ef 
_fectiveness provided 6 
1SOPTO's longer contact 
“time allows lower concen- 
trations of sterold and suffa- 
teduces patient cost. 


15% Sulfacetamide Sodiu 
in a 05% methyicelidiose 
‘base—a formulation dt. 
signed to furnish maximum: 
antibacterial action with 
greater patient comfort. 
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RIGHT because Gantrisin Ophthalmic Solution promptly and effectively 
controls a broad front of micro-organisms, including such common path- 
ogens as Hemophilus influenzae (Koch-Weeks). There is little likelihood 
of bacterial resistance emerging. GANTRISIN OPHTHALMIC SOLUTION is 
stable, sterile and isotonic, buffered at the pH of tears...no stinging, no 
burning. RIGHT in common external. eye disorders, such as “pink eye” 
and nonspecific conjunctivitis, punctate and dendritic keratitis, superficial 
corneal ulcers, blepharitis; also in ocular trauma, for prophylaxis follow- 
ing surgery and after removal of foreign bodies. 


Consult literature and dosage information, available on request, before prescribing. 


ROCHE 


Gantrisin Diethanolamine Ophthalmic Solution and Ointment 
contain 4% Gantrisin®— brand of sulfisoxazole. 


Division of Hoffmann-La Roche Inc. 
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NEW 

FREE 


that does not ding. 
and needs no refrigeration 


2 Barnes-HMind Ophthalmic 
‘Products, Inc. 


VoL sample and com- 
plete litaratira writa ta 
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| ™ 


Why more ; nd more | patients now need CRUXITE” 
The reason-is simple. re 
creasing amount of ultraviolet radiations—from fluorescent light- 
TV picture tubes and, of course, the sun. This has brought li 
yout a rapid rise in the number of photophobic patients and 3 a 
greater need for AO Cruxite lenses. These time-tested lenses ab- | 
sorb over 95% of all ultraviolet radiations at 356mmu...give your | 
patients excellent protection . are available i in every kind 


tinted to ‘with skin tones . _and color never fades. So 
- for the 


Registered 


Americin Optical Company Most in comfort, the | protection. 


Pedioptic Frames for children have filled a long neglected 
need. Before we introduced them in May, we knew Shuron 
had a “hot” product in these scientifically designed frames for 
growing youngsters. What we didn't know, however, was that 
thousands of orders from all over the country would put such 
an overwhelming demand on our production facilities. Happily, 
we are now in a position to fill all orders for Pedioptic Frames 
promptly! Your patience has been greatly appreciated. 


FRAMES 


WITH YOUTHFORM BRIDGE 


ie 

‘ 
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DIMENSION IN CHILDREN'S EYEWEAR 


THE ONLY 
SCIENTIFICALLY 
DESIGNED 
FRAMES FOR 
CHILDREN 


yee 
reveals critical 
new nasal growth factor... 


the TRANSVERSE 
ANGILE 


The study included extensive anthropometric measurements of children in the 3 to 18 age group at 
Columbia’s famous College of Physicians and Surgeons. Previously unknown facts about the angula- 
tion and growth of the nasal bridge in the years before puberty were established. The key to the 
entire study proved to be a critical new variable factor . . . the TRANSVERSE ANGLE! 
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rames with Youthform Bridg@ 


The discovery of the critical transverse angle and other important 
findings clearly indicated the urgent need for an entirely new ap- 
proach to bridge and pad design in children’s frames, 


EACH bridge size was a design problem in its own right— 
each was treated accordingly. For example: 


Pad size and shape 


changes with eye-size bk" Pad angle, much wider than 
and D.B.L. for maximum adult, changes to match trans- 
support. verse angle of nasal bridge. 


38/16-18-20 40/22 
36/16-18-20 40/18-20 42/18-20-22 


YOUTHFORM BRIDGE IN JAYGEE FRAMES 


Vertical angle 


Dimension remains con- 
changes stant through 
proportionately eye and D.B.L. 
for each change changes. 


in eye size. 


IMPORTANT 


Send for your FREE reprint New Pedioptic Frames are the first and only frames designed to 


of the paper entitled, ““SOME accurately accommodate children’s nasal growth factors—provid- 
FACTORS FOR CONSIDER: ing a precise solution to the problem of proper fitting for your 
ATION IN THE SELECTION younger patients! The importance of this dramatic new concept 
AND FITTING OF CHIL- to you is obvious... satisfied patients, less time, care and im- 
DREN’S EYEWEAR,” by Roy provision at fitting time! Naturally, new Pedioptic Frames have 
Marks, President of Shuron all of the fine style and structural characteristics for which Shuron 


Optical Company. is traditionally famous. 
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Here are Pediioptic Frames 
... the frames designed for children 


\ 


A sturdy look well suited to the junior mem- 
ber of the family. As small as 36-16, up to 
42-22. Colors: two in a new texture, two 


popular Briars, Jaygee semi-skull temples, or 
extra safety with Taperbows. 


Colors: Brown-cloud, Grey-cloud, Golden Briar Clear 
Bridge, Black Briar Clear Bridge. 


Sizes: 36-38, 16-18-20; 40-42, 18-20-22. 
Temples: Jaygee, 5” to 542”. Taperbow, 542” to 6%”. 


Shuron 


Sprite’s pert modern shape and delicate col- 
ors make it a delight to parents and child 
alike. Twelve sizes, from a tiny 36-16 to 
42-22. Sprite semi-skull temples, or Taper- 
bows for style and security. 

Colors: Demi-Brown, Demi-Grey, Sheer Blue Clear 
Bridge, Sheer Brown Clear Bridge. 

Sizes: 36-38, 16-18-20; 40-42, 18-20-22. 

Temples: Sprite, 5” to 542”. Taperbow, 542” to 6%”. 


SHURON OPTICAL COMPANY 
ROCHESTER, NEW YORK COMPANY 


4 
ad 

; 

‘2 
| 
Stes 
NS 
BVI 


HUMORSOL 


Demecarium Bromide 


* potent, longer-acting than other miotics 
* two instillations weekly are often 
sufficient to control glaucoma’ because 
it is unusually potent, it may be uniquely 
useful in breaking up peripheral 
synechiae’* aqueous— isotonic with 
conjunctival fluid’ stable—refrigeration 
not required* 0.25% ophthalmic 
solution, in 5-cc. bottle with dropper 


...two highly effective miotics 


oe 
FLOROPRYL 


lsofiurophate U.S.P. 


* long-acting—in glaucoma, one 
instillation daily is often sufficient; (in 
strabismus, one instillation every two 
days to one week): may be effective 
when other agents fail» two topical 
dosage forms— 0.1% ophthalmic 
solution in anhydrous peanut oil, 

in 5-cc. bottle with dropper; 0.025% 
ophthalmic ointment, in 3.5 Gm. tubes 


also available: DARAN I DE” for oral control of intraocular pressure, 


Dichlorphenamide 


50-mg. tablets 


Before prescribing or administering HUMORSOL, FLOROPRYL and DARANIDE, the physician should 
consult the detailed information on use accompanying the package or available on request. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., WEST POINT, PA. 


MUMORSOL, FLOROPRYL AND OARANIDE ARE TRADEMARKS OF MERCK & CO., INC. 
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HAAG-STREIT 
OPHTHALMOMETER 


JAVAL-SCHIOTZ 


Direct reading in mm 
and diopters (up to 60 


diopters ) 


Simple construction 


permits ease of opera- 


tion 


Greatest accuracy 


“Joystick” one arm ad- 
justments 


Ideal for contact lens 


work 


Measurement of con- 


cave and convex radii 


IMMEDIATE DELIVERY FROM OUR N.Y. STOCK 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th St. New York 19, N.Y. 
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the most 
widely used 


SURFACE ANESTHETIC 


In 


EYE 
EAR 
NOSE 
THROAT 


practice 


PONTOCAINE 


HYDROCHLORIDE 


dependable 
well tolerated 
* penetrating 


0.5% solution, bottles of ¥2 and 2 oz. (for the eye) 
2% solution, bottles of 1 and 4 oz. (for ear, nose and throat) 
0.5% ointment, tubes of Ye oz. (for the eye) 


LABORATORIES New York 18, N.Y. 
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PUBLISHED 
CLINICAL 
REPORTS 


PROVE 
~"SUVALUE OF 


J. J. Digest. Dis. 22:5 
1955, 


Times 84:741, 1956. 
Am. J. Ophth. 42:771, 1956. 


. Southwestern Med. 40:120, 
1959, 
*U.S. PATENT PENDING 


COLE CHEMICAL COMPANY 
3721-27 Laclede Ave., St. Lovis 8, Mo. 


Gentlemen: 


Please send me professional literature and samples of IODO-NIACIN. 


™ HEREVER iodides are indicated, Iodo-Niacin provides 
superior results because it can be administered in full dosage 
for long terms without any danger of iodism.1 


Arteriosclerotic syndromes respond to Ilodo-Niacin with defi- 
nite improvement and relief of the majority of symptoms. 
Retinal or vitreous hemorrhages and vitreous floaters show 
successful results when treated with Iodo-Niacin.* 
Sinusitis, bronchitis and otitis, even severe infected cases, 
are benefited by Iodo-Niacin.4 

Meniere’s disease, otitis media and otitis interna may respond 
to Iodo-Niacin.+ 

Iodo-Niacin tablets contain potassium iodide 135 mg. with 
protective niacinamide hydroiodide 25 mg. Average dose, 2 
tablets three times a day. 

Iodo-Niacin® tablets, slosol coated pink, in bottles of 100. 
Ampuls 5 cc. in boxes of 10. 


CHEMICAL COMPANY 


3721-27 Laclede Avenue 
St. Louis 8, Mo. 


Street 
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Opntnaimic Oi! Suspension 1% Opnthnaimic Ointment 1% 
Opnthaimic Ointment 1% with Hydrocortisone 1.5% 


Opntnaimic Powder (Sterilized 25 mg., 
with sodium chioride 62.5 rmg., 
and sodium borate 25 mg.) 


ACHROMYCIN 


Tetracycline Lederle 


a standard in local antibiotic therapy 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 


for cool, clear eyes after wearing contact lenses... 
DEGEST® a soothing ocular decongestant 


Congestion of the superficial corneal epithelium 
which may result from excessive contact lens wear 
is quickly relieved by Degest®. 

@ This condition ordinarily subsides slowly. 


@ Degest® speeds the subsidence . . . soothes, re- 
freshes, clears ocular tissues. 


@ Ingredients: Phenylephrine hydrochloride 0.2% in 
a mildly hypertonic vehicle, benzalkonium chloride 
0.01% and sodium bisulfite 0.1% as preservatives. 


@ Degest® is supplied as a sterile, 
hypertonic, neutral solution in 15 cc. 
dropper bottles. No prescription is 
required, 


MANUFACTURED BY BARNES-HIND 
OPHTHALMIC PRODUCTS, INC., 
895 KIFER ROAD, SUNNYVALE, CALIF. 


j ... designers and manufacturers of 
Barnes-Hind Wetting Solution, Barnes-Hind 
ae | Soquette Solution, and Barnes-Hind Minims 
4 Fluorescein Cotton Tip. 
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WITH PANOPTIK the natural vision bifocal 


Let the identifiable features ot the Panoptik 
bifocal lens help distinguish you as a source 
for quality eye care. These features are 
unique. No other bifocal has them. 

The big four features: 1. Jumpless Passage. 
From near point to far vision, because of the 
relative proximity of the optical centers. 2. 
Balanced Vision. Between the near and dis- 
tance areas, for general purpose wear. Greatest 


reading width is at the top where needed, yet 
maximum useful area is retained in the dis- 
tance field. 3. Ease of Seeing. Panoptik has 
rounded corners to match the cone of vision, 
and a gently lifted top line to defeat reflec- 
tions. 4. Full Clear Vision. From edge to edge, 
with Orthogon corrected curves, in B&L oph- 
thalmic glass. 


WIT r. THIS BOOK on the how and the why 


Now a handsome new book, “Natural Vision 
for You,” uses pictures and simple non-com- 
mercial terms to pinpoint these features for 
patients. It belongs in your professional li- 
brary. It explains the function and benefit of 
Natural Vision features, relates them with 
better bifocal vision. 

This book is a new way to distinguish your- 
self as a bifocal prescriber—by identifying 
yourself with the one identifiable bifocal lens, 
and by letting the patient in on the pleasant 
truth of Natural Vision lens performance. 


“Natural Vision for You” is in limited print. 
Ask your B&L supplier how you can obtain 
a copy. 


C+} ‘the thing you seek 
BAUSCH & LOMB 
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Gn Outline on Plooptics 


As research proceeds, the increasing value of pleoptic practice 
becomes obvious, and more and more specialists are entering 
this new field of ophthalmology. 


The Keeler Projectoscope permits uninterrupted observation of 
the patient's fundus throughout the entire pleoptic procedure. 


The above illustration demonstrates the first (Diagnostic) step. 
The uniquely-designed star surrounded by the 3° and 5° circles 
enables the area of eccentric fixation to be determined both 
speedily and accurately with pin-pointed precision. 


KEELER OPTICAL 
5536 BALTIMORE AVE., 
COLOR BROCHURE 
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The illustration (below) demonstrates how the macular area 
is occluded and the extramacular retina exposed to an in- 
tense "boosted" light in the first stage of the treatment 
procedure (after the Cuppers technique) 


The top-right picture illustrates clearly the macular stimu- 
lation technique, which may immediately and automatically 
follow the preceding stage (after Bangerter) 


The whole of the varying technique and the unique Keeler Con- 
trol Unit for any light intensity and flashing interval requirement 
is fully described in the Keeler literature which is available now 
upon request to the Philadelphia address below. 


PRODUCTS INC., 
PHILADELPHIA 43, PA., ce 
NOW AVAILABLE 
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from every poin 


of view... 
a basic advance 


in the management 
of blephariti 


BLEPHAMIDE Ophthalmic Liquifilm cannot be seen by the 
viewer nor does it impair the view of the user. Liquifilm is 
a new concept in constant contact for topical ophthalmic 
therapy ... it combines the convenience and cosmetic 
acceptability of drops with the prolonged contact of oint- 
ments. This new ophthalmic vehicle has the advantages of 
both drops and ointments without the disadvantages of either. 


New BLEPHAMIDE Ophthalmic Liquifilm applies the concept 
of constant contact to the treatment of blepharitis. The 
potent and proven antiseborrheic/antistaphylococcal for- 
me treats the underlying disorder while the rapid-acting 
anti-inflammatory/decongestant relieves pain and inflam- 
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mation and improves the eye’s appearance. Convenient, well 
tolerated virtually non-stinging, BLEPHAMIDE provides truly 
effective, one-prescription 24-hour therapy. 

BLEPHAMIDE contains: Sodium sulfacetamide, 10.0% ; pred- 
nisolone acetate 0.2%; phenylephrine HCl, 0.12%. The 
Liquifilm vehicle is polyvinyl alcohol and polysorbate 80 
(buffered to a pH of 6.8). 

Dosage: Optimum dosage is 2-4 times daily. (Complete 
dosage instructions, cautions and contraindications are 
available on request.) 
Supply: 5 cc. plastic dropper bottles—on Rx only. 


ALLERGAN PHARMACEUTICALS 2S Santa Ana, California 


Ophthalmic 
Liquifilm 
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If 2 ointments 
contain the same antibiotics, 
how can one be 
more effective? 


The unique base* of Neo-Polycin releases a greater 
concentration of antibiotic into the lesions. 


4 Neo-Polycin Ointment 
on right 
conventional grease-base 
ointment on left 


Agar incubations show Neo-Polycin Ointment more effective 
against common topical pathogens 


This agar plate, containing Staph. aureus, was incubated for 24 hours at room 
temperature. Note the greater zone of inhibition around Neo-Polycin Ointment 
(right), than around the grease-base ointment of comparable antibiotic content 
(left). Tests on the following pathogens gave similar results: beta hemolytic 
strep., E. coli, Proteus vulgaris, Pseudomonas aeruginosa. Higher concentrations 
of antibiotics released from Neo-Polycin tend to inhibit the growth of relatively 
resistant strains and minimize antibacterial resistance created by sub-effective 
concentrations. 

formula: Each gram of Neo-Polycin Ointment contains 4.28 mg. neomycin sulfate (3 
mg. neomycin base), 400 units zinc bacitracin, 8000 units polymyxin B sulfate. 
*FUZENE “a patented base which is miscible with blood, pus, tissue exudates. 


DIVISION OF THE DOW CHEMICAL COMPANY 
PITMAN-MOORE COMPANY AY) INDIANAPOLIS 6, INDIANA 
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XXXV 


Prescribe UNIVIS| lenses 


INTERMEDIATE 


READING 


for full enjoyment of life after 50 


Forty million presbyopes 50 and over need clear, 
comfortable vision in all three visual fields. The 
Rx’s which correct for 1) distance, 2) intermediate 
and 3) reading will give them the full seeing 
enjoyment of life. 

With the new easy-to-use Univis “3-Fields 
Demonstrator” you can now show your patients 
the sharp, clear, full-range vision your Rx can bring 
them with CV lenses. In one minute you can com- 
pare blurred vision and sharp vision at all three 
seeing distances. 


\UNIVIS 
= UNIVIS inc. 


VISION PARK, FORT LAUDERDALE, FLORIDA 


Your prescription records indicate which pres- 
byopic patients you can help with Continuous 
Vision® lenses. Why not show them how your 
services provide for all three visual fields. It will 
benefit your patients and build your practice. 


i TO: Professional Services Division, Univis, Inc. 


Vision Park, Fort Lauderdale, Florida 
CV Demonstrators @ $1.00 ea. 
Bill through my Univis Laboratory ...................0.ccccccseceeeeeeeeeees 
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| y stick focusing control — 
THE 


OPHTHALMOMETER 


SIMPLE 
ACCURATE 
FAST 


Easy to use, the Javal-Schiotz Ophthalmometer gives: 


® accurate and reliable information on the corneal radius of curvature 


© the refractive power 


© the direction of the principal meridians 


Its range extends from 5.5 to 11 mm., or from 30 to 60 diopters. 


Two readings—the radius of curvature in millimeters and the refractive 
power in diopters—can be made on the two graduated scales of the arc. 


A 


The use of complementary colors—which, where superimposed on each other, 
produce white light—enables the observer to focus very accurately. If desired, 


the glasses of complementary colors can be removed and the operator can then 
work with white images. 


Unusual luminous fixation point can be easily seen even by patients with poor 
vision. 


Supplied complete with table and Write for more information 
transformer, and an artificial cornea 
with a radius of 7.5 mm. $590 See it in our Instrument Dept. 


che House of Vision 
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SPECIAL MEMO TO 


OPHTHALMOLOGISTS 


announcing- 


for your convenience—A complete line of 


EYE SURGICAL INSTRUMENTS 


Call or Write for our Doctor, we would be pleased to 
Eye Surgical Instrument Handbook show this line to you anytime 


just off the press! you can visit our — 
Instrument Department. 


Area Code: 312 
ANdover 3-4460 


137 NORTH WABASH, CHICAGO 2, ILLINOIS 


Telephone: 


‘ie 
; ie 
ven 
‘ 
ie 4 
i 
a 
3, 
j 
: 


XXXVIII 


anti-glaucoma drugs. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


OPEN 
ANGLE 


APHAKIC 


PREVIOUS 
GLAUCOMA 
SURGERY 


uveitis 


AVERAGE FALL OF INTRAOCULAR PRESSURE—mm. Hg. 


As adj 


bottles 


. Garner, 
AA.0.0., 


Center, 


4. Personal 


Garner, L. L.; Johnson, W. W.; Bailintine, 
E. J.; Carroll, M. E.; “Effect of 2% Levo- 
Rotary Epinephrine on the Intraocular Pres- 
sures of the Glaucomatous Eye”; A.M.A. 
Arch. Ophth. 62 :230; Aug. 1959 

3. Guide to the Medical Management of 0; 
Angle Glaucoma, 1961, L. L. Garner, 

Dir. Glaucoma Consuitation and a 


Medicine. 


BEE ettect of Miotic Effect of Glaucon [_ ] tor 


‘In our experience most open-angle glaucomas benefit from the 
combined use of a miotic and Glaucon.’’* 


unctive therapy Glaucon— 


with sterile dropper assembly. 


L. L., et al; Scientific Exhibit 
Chicago, Oct. 1960 


Marquette University Schoo! of is a u 


Communication. DRUG Co 


*Trademark of Haug Drug Company 


In managing open-angle glaucoma... 
“Best results obtained by combined 
therapy [Glaucon*] with miotics 
and/or carbonic anhydrase inhibitors” 


Glaucon, levo-epinephrine 2% as the hydrochloride, alone has been 
shown? to lower intraocular pressure to a significant degree in 
open-angle glaucoma. 

Additive effect of Glaucon when used with other 


However, newer stud- 
ies conclude: Our most 
gratifying results have 
been obtained with 
Glaucon combined 
with miotics and/or 
carbonic anhydrase in- 
hibitors in cases diffi- 
cult to control or not 
controlled at all by 
conventional therapy.! 


* permits better control of open-angle glaucoma than can be 
obtained with the miotic alone (often below 20 mg. Hg.) 


« reduces the frequency of miotic instillation 

* minimizes the visual disturbances caused by miotics 
increases the outflow facility‘ 
Glaucon is a stable, non-irritating ophthalmic solution which has 


high patient acceptance. You will find Glaucon a valuable addition 
to your glaucoma regimens. Glaucon is supplied in sterile 10 ml. 


WRITE HAUG FOR YOUR COPY OF 
“GUIDE IN THE MEDICAL MANAGEMENT 
OF OPEN-ANGLE GLAUCOMA” 


4905 N. 31ST STREET 
MILWAUKEE 9, WIS. 
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NEW 


VISUAL ACUITY 
CHARTS 


FEATURING SLOAN LETTERS 


SLOAN letters recommended by the Committee 
on Optics and Visual Physiology are made with- 
out serifs, carefully standardized with the Landolt 
“C"", and graduated in size from 20/13 to 20/200 
so that each line is about 25% larger than the 
line below. The outer vertical lines of letters may 
be used for rapid screening, and the horizontal 
lines, easily identified as being above or below 
certain colored stripes, may be used for more 
exacting determinations. 


The illuminator using a fluorescent tube in a 
sturdy metal frame covers both cards at the same 
time with 20-foot candles of uniformly distributed 
light. It may be mounted on a wall or heavy base 
stand. 


The reading card uses the same letters as the 
distance chart. It is most useful at 16 inches but 
may be used at 14 inches as a 13 inch line is 
shown. The greater reading distance has been 


te | selected because most occupations are not 
R closer than 16 inches. 
SLOAN letters for 20 feet. Pair of Sloan Letter 
cS fan Cards 11” x 26” for direct use ...... . + 
Pair of Sloan letter Cte: 11” x 26" "for u use with 
OZNS mirror (indirect) . . $3.50. 
D V HvcoD SLOAN Reading Card for 16 inches: $2 
51%” x 8” Twelve for.... 75 
2K oo Fluorescent illuminator for the larger cards 67.50 
to C ZHVDO Heavy base stand for the illuminator...... 14.50 
SDK HN Mirror 16” x 24” thin for 
ocvR2 wall mounting. . 15.00 
z S ids Plastic 20/200 letters. . << 
oO R N KOVRH NZCOS Write for further information to: 


7426 Madison Street, Forest Park, Illinois 


*Sloan L. L.: New Test Charts for the Measurement of Visual Acuity at Far and Near Distances. 
American Journal of Ophthalmology, 48:807-813, (Dec.) 1959. 
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Taken with Fundus 
camera and 2X 
magnification 
attachment 


CARL 


ZEISS | 


FUNDUS CAMERA 


For magnified photographs 


of the fundus 


Write for 
literature 


MADE IN WEST GERMANY 


This camera produces a picture of the fundus magnified 244, and 
covering a field corresponding to an angle of 30°. With a new 2X mag- 
nification attachment, this area can be further enlarged, producing a 
picture 5X natural size. This picture fills the entire frame of standard 
35mm film. 

The use of electronic flash of high intensity permits very short exposure 
time, eliminating difficulties caused by eye movement. Six different-shaped 
diaphragms permit illumination to be controlled according to the size 
of the patient’s pupil. The newly devised telecentric light path provides 
a constant image magnification independent of the ametropia or accom- 
modation to the patient’s eye or of the doctor’s. A compensating device, 
arranged in the path of rays, corrects any astigmatism continuously up 
to +20 diopters. 


COMPLETE 


GAL LETS S, MPA Facuities 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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Keep abreast of the most 
widely discussed topics 
in your field. Examine 


these new Mosby books! 


Ready This Month! Becker-Shaffer 


DIAGNOSIS AND TREATMENT 
OF THE GLAUCOMAS 


Fig. 162 (Above). Trephination. A, Incision for trephining, 
showing half of the trephine opening in split corneal tissue 
and half in limbal tissue. B, Cross-section of trephination. 
C, Trephine button hinges posteriorly, ready to be excised, 
followed by iridectomy. D. Peripheral iridectomy. (This 
illustration appears twice this size in the book. 

This new Mosby book discussing much of the cur- 
rent thinking on the pathogenesis, diagnosis and 
management of the glaucomas is copiously illus- 
trated with step-by-step photographs and drawings 
such as the one above. 

Authoritatively written by two prominent ophthal- 
mologists who have a special interest in the subject, 
Bernard Becker, M.D., and Robert N. Shaffer, M.D., 
this book expresses the authors’ conclusions on this 
subject based on a review of the literature and 
interpreted in the light of their personal experiences. 
This is the only book available at present which 
describes the use and advantages of gonioscopy and 
tonography. The authors literally take you by the 
hand and explain all of the procedures and methods 
of evaluation of test results. In conjunction with the 
use of tonography, 
use and interpretation of the water provocative and 
dilation provocative test are comprehensively dis- 
cussed by Dr. Becker and Dr. Shaffer. 

The clinical findings of ophthalmoscopy and perim- 
etry also receive special attention in a separate 
section. The authors emphasize current medical 
thinking regarding the prescription of many of the 
newer therapeutic agents including carbonic anhy- 
drase inhibitors, new anticholinesterase agents, urea, 
epinephrine and other new drugs. 

By mg yvs BECKER, M.D.; and ROBERT N. SHAFFER, 
M.D., this ‘month. Approx. 360 pages, 
Shes, x rks illustrations and § color plates. Price, 


tonometry and gonioscopy, the _ 


Just Published! 
EYE SYMPTOMS IN 
BRAIN TUMORS 


If you occasionally have patients who present eye 
symptoms that lead to a diagnosis of a brain tumor, 
you know how difficult these tumors are to diagnose 
definitely. Still, it has been shown that eye symp- 
toms are frequently the very first symptoms to ap- 
pear and that these symptoms can be particularly 
significant and even assist in the localization of 
the tumor. This scholarly new monograph was writ- 
ten in German by the Swiss ophthalmologist, Alfred 
Huber, M.D., and translated into English by Stefan 
Van Wien, M.D. In it you’ll find a fascinating and 
authoritative account of all essential factors in- 
volved in the diagnosis of brain tumors through a 
study of eye symptoms, based on Dr. Huber’s life- 
long study and personal experience with more than 
1,600 cases in the Neurosurgical Clinic of the Uni- 
versity of Zurich, as well as his profound training 
in ophthalmology and neurology. 

By ALFRED HUBER, M.D. Translated by STEFAN VAN 


IEN, M.D. Published October 1961. 328 pages, 63%” x 
9%", 191 illustrations. Price $16.00. 


Just Published! New 3rd Edition 


Katzin-Wilson REHABILITATION 
OF A CHILD'S EYES 


Thousands of ophthalmologists have found that the 
most practical and time-saving way to secure the 
fullest cooperation from parents in the treatment 
of a child with strabismus is to give these parents a 
copy of this book. Written in simple laymen’s lan- 
guage and clearly illustrated, this inexpensive little 
book answers most of their questions and impresses 
parents with the importance of having their full 
cooperation. 


By HERBERT M. KATZIN, M.D., F.A.C.S.; and GERALDINE 
WILSON, R.N. Published August 1961. 31d edition, 107 
pages, 5!/.” x 8/2", 24 illustrations. Price, $3.75. 10% dis- 
count on orders of fi 10 or more copies. 


Order on 30-Day Approval! 


The C. V. Mosby Company 
3207 Washington Blvd., St. Louis 3, Mo. 


| accept your cffer to examine on 30-day approval the 
book(s) checked below without cha:ge or ebligativn. 1 
understand that if my remittance is enclosed with this 
order, | will save the mailing charges. 


() Becker-Shaffer, DIAGNOSIS AND TREATMENT 
OF THE GLAUCOMAS $18.00 


0 Katzin-Wilson, REHABILITATION ‘OF A 
CHILD'S EYE 
(10% on orders of 10 or more) 

Payment enclosed 


0 Bill me (Some return privilege) 


ae 30-day approval offer limited to the continental 
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offer the safe, 
comfortable eyeglass 
holder... 


Soft, temple- 
rubber tips 


snug-fitting, 
comfortable 
elastic 


rustproof slides 
adjust to fit 


all sizes twin swivels for 


complete freedom 
of action 


Those who participate in strenuous 
activities can rely on GLASS-GARD to 
keep glasses securely in place. Goes 
on and off in a jiffy! 


Ideal for/ BOWLING + BASKETBALL 
SOFTBALL - HANDBALL - HUNTING 
« PLAYGROUND - CHILDREN’S PLAY 
FISHING INDUSTRIAL USE 


Price/$7.50 per doz. retail (min., 1 doz.) 


ORDER FROM YOUR OPHTHALMIC SUPPLIER 


Precision-Cosmet 
Company, Inc. 
529 So. 7th Street e Minneapolis 15, Minn. 


Please send____ doz. GLASS-GARD 
eyeglass holders. A4l 


Name— 


Address. 


Zone State 


City 


Name of Supplier 


RHEO-TRAN Unit 


¢ Provides greater illumination 
¢ Fits large diagnostic handle 

¢ Eliminates use of batteries 

* No increase in weight 


RHEO-TRAN Unit only—$37.00, 
including one 3.8 bulb 
write for literature 


OPHTHALMIC 
OPTICIANS 


109 N. Wabash, at Washington 
Chicago, Illinois 
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Another major advancement 
for the CONTACT LENS 
INDUSTRY! 


COMPUMATIC* 
OMPUTER 


Computes with amazing speed and accuracy 
Corneal Profile e Lens Size e Lens Curve 


The Compumatic Computer pre-determines and 
standardizes the many variable factors involved , 
in contact lens application. 

It graphically charts the corneal curves, cen- 
trally and peripherally, as measured by the 
Ophthalmometer, the Keratometer, or by the PEK 
Camera (Photo-Electronic Keratoscope). It then 
profiles the required lens to create an equal lacrimal 
layer under the total area of the lens and deter- 
mines the size and base curve of the lens. 

The Compumatic Computer provides lens posi- 
tion, lacrimal layer thickness, base curve and size 
of the lens in sagittal section views to pre-deter- 
mine the lens best suited to achieve better center- 
ing, minimal corneal insult and faster patient 
adaptation and satisfaction. 

It reduces the human error factor and intro- 
duces new perfection and automation in contact 
lens design. (No. 384-05) $227.50. 


The Plastic Contact Lens Company 
Dept. M., P. O. Box 6386 
Chicago, Illinois. 


Please send me a W/J Compumatic* 
Computer @ $227.50. 


D Check in full enclosed. 
©) $100.00 advance payment enclosed. 


Name 


Address. 
City. 


State. 


r 
i 


the plastic contact lens company 


5 South Wabash Avenue 
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of the OMA/BVI Better Vision 


Program. 
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control in order to permit one- 
handed manipulation with no more 
than flexion of the wrist. The other 
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move traverse the fixation device. 
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A MAJOR CAUSE OF HYPOTONY* 
Paut A. CHANDLER, M.D. 


Boston, Massachusetts 
AND 
A. Epwarp MAuMENEE, M.D. 
Baltimore, Maryland 


The specific cause of hypotony following 
operative procedures, trauma, and certain 
intraocular inflammations is not always 
readily apparent. A fistula from the anterior 
chamber following operation or perforating 
injury is an obvious explanation of hypotony 
in certain cases. However, there are many 
hypotonic eyes without such a fistula in 
which the cause of the hypotony is not clear. 
In this presentation evidence will be cited 
which suggests the possibility that, in at 
least some cases, the hypotony is due to 
hyposecretion of aqueous caused by a de- 
tachment of the choroid and ciliary body. 

Hypotony is a frequent occurrence fol- 
lowing cyclodialysis. The cyclodialysis opera- 
tion was first reported by Heine’ in 1905. 
The operation was devised as a result of the 
report of Fuchs? in 1900 on the pathologic 
examination of several eyes with separation 
of the ciliary body and choroid following 
cataract extraction. In most cases Fuchs 
found a tear in the ciliary body and con- 
cluded that there was communication between 
the anterior chamber and the suprachoroidal 
space, and that this was the cause of the 
choroidal separation. Since Heine’s first re- 
port, the cyclodialysis operation has been 
employed to a greater or lesser extent in the 
treatment of glaucoma. Of late years the 
operation has been used more frequently for 
glaucoma in aphakia than for primary glau- 
coma. 


*From the Massachusetts Eye and Ear In- 
firmary, Boston, and the Wilmer Ophthalmological 
Institute, Johns Hopkins Hospital and University, 
Baltimore. 
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Elschnig* in 1932 had the opportunity to 
make an anatomic examination of an eye 
14 years after a successful cyclodialysis 
operation. He found a typical cleft. He did 
not determine how far it extended posterior- 
ly, but he found a separation of the ciliary 
body in the lower outer two thirds of the cir- 
cumference of the globe. Barkan* reported 
the microscopic findings in two eyes with suc- 
cessful cyclodialysis of 15 months’ duration. 
These eyes showed an open cleft with a com- 
munication between the anterior chamber 
and the suprachoroidal space. The author 
did not state the circumferential extent of the 
separation of ciliary body and choroid, nor 
how far it extended posteriorly. In his Fig- 
ure 1A the detachment appears to extend 
at least back to the equator on one side and 
the ciliary body can be seen to be separated 
on the side opposite the cleft. In his Fig- 
ure 2, the detachment is depicted in the up- 
per temporal quadrant and the cyclodialysis 
was done in the lower temporal quadrant. 

It has been generally considered that the 
lowering of intraocular pressure after a suc- 
cessful cyclodialysis operation is the result 
of increase in the facility of aqueous outflow 
by absorption of aqueous via the choroidal 
vessels. Not only is there theoretical evidence 
against this explanation for a lowering of 
intraocular pressure but, in fact, other clini- 
cal and experimental evidence indicates that 
after a cyclodialysis, a detachment of the 
ciliary body and the consequent suppression 
of aqueous formation are important factors 
in lowering intraocular pressure. This is 
true not only after a successful cyclodialysis 


. 


but also in many instances of hypotony. 
The evidence that we will cite for this hypo- 
thesis will be in the form of clinical observa- 
tions rather than one conclusive experiment. 

The lack of correlation between the cir- 
cumferential extent of the width of the cyclo- 
dialysis cleft and the effectiveness of the 
cyclodialysis operation in lowering tension 
is the first observation that would suggest 
that an increased facility of aqueous outflow 
is not the mechanism by which intraocular 
pressure is lowered in these cases. A close 
correlation between the presence of a gonio- 
scopically visible cleft and the success of the 
cyclodialysis operation has been reported by 
Vannas,° Barkan, et al.,® Sugar,’ and Clarke.* 
It certainly is true that in most cases, if 
there is no gonioscopically visible cleft, the 
tension is uncontrolled. However, there are 
exceptions to this rule in that cases have 
been observed in which, though no cleft was 
visible on gonioscopic examination, the ten- 
sion remained soft. Thus, one must conclude 
that the lowering of intraocular pressure by 
cyclodialysis is not dependent upon the ex- 
tent to which the ciliary body is detached 
from the scleral spur. 

A second finding of interest in cases of 
successful cyclodialysis is a diminution of 
the depth of the anterior chamber. In eyes 
with a mushy soft tension the anterior cham- 
ber is usually extremely shallow and the 
angle appears almost closed gonioscopically. 
Goldmann® measured the volume of the an- 
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Fig. 1 (Chandler and Maume- 
nee). Flat detachment of the ciliary 
body in an eye with hypotony. The 
eye was removed because of a 
choroidal tumor which proved to 
be metastatic. 


terior chamber preoperatively and postopera- 
tively in two cases. In both cases the post- 
operative tension was quite low, 6.0 and 7.0 
mm. Hg, respectively. In the first case post- 
operative volume of the anterior chamber 
was less than half the preoperative volume, 
and in the second the volume was reduced 
by 40 percent. 

DeRosa’® reported on the depth of the 
anterior chamber in nine cases preopera- 
tively, then 10 days postoperatively and 
again two months postoperatively. His re- 
sults are given in Table 1. It can be seen 
that in every case the depth of the anterior 
chamber was less postoperatively than pre- 


Fig. 2 (Chandler and Maumenee). Hypotony fol- 
lowing injury. Note detachment of the uvea limited 
to the ciliary body and the absence of a cyclitic 
membrane. 
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HYPOTONY 


TABLE 1 
DeRosa’s sTuDY 


Preoperative 
Anterior Chamber 
Depth i in mm. 


w 


operatively, and there was a slight correla- 
tion between the decrease in anterior cham- 
ber depth and the level of tension, the more 
shallow the anterior chamber the lower the 
tension. It can be noted that in Case 9 with 
postoperative tension of 10 Hg the 
depth of the anterior chamber postopera- 
tively was little more than half the pre- 
operative depth. The shallowing of the an- 
terior chamber is evidently the result of ro- 
tation of the separated ciliary body. An ex- 
treme degree of this rotation can be seen in 


mm. 


pathologic specimens of phthisical eyes which 
also have shallow chambers. 

For the purpose of this report we did 
microscopic examinations of 50 eyes that 
had been diagnosed clinically as having very 
soft tension or phthisis bulbi. There was a 
detachment of the ciliary body in all cases. 
In some eyes this was limited to a very thin 
layer of coagulum not more than 0.5-mm. 
wide and extending from the scleral spur 
to the ora serrata (fig. 1). In other eyes the 
layer of fluid was much thicker and extended 
to the optic disc. It has been suggested that 
the detachment in eyes of this type results 
from a contraction of a cyclitic membrane 
that pulls on the ciliary body. In five eyes 
this could not have been the cause of the de- 
tachment for there were no cyclitic mem- 
branes (figs. 2 and 3). In many cases de- 
tachment of the ciliary body, whatever the 
mechanism, was associated with hypotony. 

Treacher Collins" reported on the patho- 


Postoperative | 10 Deve 


Chamber 
Depth in mm. 


Ins Depth i in mm. 


logic examination of eyes with persistent 
hypotony following severe contusion of the 
globe. In some cases there was a tear in the 
ciliary muscle, in one case there was com- 
plete separation of ciliary body from the 
sclera, in effect a cyclodialysis cleft, but in 
every case there was separation of the ciliary 
body up to the scleral spur. In a series of 
experiments with rabbits he was able to 
produce hypotony by repeated paracentesis 
and found in these eyes separation of the 
ciliary body. 

Hudson” reported serous detachment of 
the ciliary body and choroid as an accom- 
paniment of perforating lesions of the eye- 
ball. He concluded : “\ 1) That serous detach- 
ment of the choroid and ciliary body is the 
natural accompaniment of considerable re- 
duction of the intraocular pressure, and that 
its occurrence is the rule in every case of 
sustained reduction of pressure. (2) That 
the degree of detachment varies, more or 
less directly, as the degree of reduction of 
the intraocular pressure.’ 

Few eyes in which an elevated intraocular 
pressure has been controlled by cyclodialysis 
have been studied histologically. However, 
in the two specimens reported by Barkan 
there was a detachment of the ciliary body 
in one eye 180 degrees from the operative 
site and in the other eye a detachment was 
depicted in the superior temporal quadrant 
but a cyclodialysis had been done in the 
lower temporal quadrant. 


Postoperative Two Months 
4 > 2.4 a 
5 18 a4 16 
2 | 19 2.2 | 19 
as 29 18 2.29 18 | 
77 1.67 12 
ae 74 19 2.64 19 
10 1.22 10 
A 
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The in vivo detection of detachment of the 
ciliary body is perhaps more difficult than in 
vitro diagnosis. Ciliary body detachment may 
be detected, however, by making an incision 
through the sclera two to four mm._ behind 
the limbus and obtaining suprachoroidal fluid. 
We have not used this technique to detect 
fluid over the ciliary body in normotensive 
eyes after cyclodialysis but we have done so 
in eyes with hypotony. In two eyes when 
the intraocular pressure was below 5.0 mm. 
Hg as a result of a cyclodialysis, a weak 
solution of fluorescein was injected into the 
anterior chamber and a one-mm. scleral 
opening made two to four mm. behind the 
limbus 180 degrees away from the cleft. In 
each instance fluorescein-stained fluid es- 
caped from the scleral opening, indicating a 
complete circumferential separation of the 
ciliary body. In one eye with hypotony after 
a basal iridectomy for glaucoma a pinpoint 
separation was noted between the ciliary 
body and scleral spur. Again, in this eye 
fluorescein-stained aqueous was obtained 
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through the scleral opening over the ciliary 
body 180 degrees from the iridectomy. 

A similar procedure has been done on a 
number of other eyes with hypotony, a sam- 
ple of six of these are listed in Table 2. 
The low pressure resulted from an iriden- 
cleisis in one eye, a sclerectomy in two eyes, 
cyclodialysis in one eye, and iritis in two 
eyes. It is of note that a cleft could not be 
found in the eye with hypotony after cyclo- 
dialysis. In each of these eyes, fluid was 
found over the ciliary body but, in contrast 
to those eyes with a cleft, fluorescein-stained 
aqueous did not find its way into the supra- 
choroidal fluid. In one instance fluid was not 
encountered in one quadrant but was found 
in another. This suggests that there is not 
necessarily a total detachment of the ciliary 
body in all eyes with hypotony. 

Closely related to these findings is the 
problem of shallow or flat anterior chambers 
which may be seen after cataract extraction 
or a filtering operation for glaucoma. Here 
also there is separation of the ciliary body 


Fig. 3 (Chandler and Maumenee). Higher magnification of ciliary body detachment. 
(Same eye as in Figure 2.) 
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TABLE 2 
OPERATIONS FOR HYPOTONY 


Case 


Operation 


| 


Cleft 
History Type and oe 
No. Date | Present 
JJJ Cyclodialysis | Yes 
813421 | 3/10/1957 
B Sclerectomy No 
351393 5/12/1958 
cP | Iridectomy | Yes 
771891 | 5/9/1957 
WE | Cyclodialysis Yes 
864826 4/13/1959 
ML | Tridencleisis No 
847052. 5/21/1959 
L Cyclodialysis No 
876754 | 5/5/1959 
Sclerectomy No 
91 


12/3/1959 


Iritis* 


and usually of the choroid, with apparent 
suppression of aqueous formation and a 
very soft eye. The mechanism of the shallow 
or flat anterior chamber and the separation 
of the ciliary body and choroid after intra- 
ocular surgery have been the subject of much 
conjecture. The most widely accepted theory 
is that a wound leak after cataract extraction 
or the obvious leak from the anterior cham- 
ber after filtering operations causes a con- 
tinuing hypotony which results in extravasa- 
tion of fluid from the choroidal vessels, sepa- 
ration of the choroid and ciliary body and 
flattening of the anterior chamber. There is 
considerable clinical evidence in support of 
this theory. Repair of a wound leak has 
many times resulted in prompt reformation 
of the chamber. 

In one case of trephination, a conjunctival 
buttonhole was inadvertently made directly 
over the trephine opening with free escape 
of aqueous, and the anterior chamber re- 
mained flat. In this case, Grant’ exerted 
pressure with a finger directly over the open- 
ing, thus closing it. In about 40 minutes the 


Fluid in 


Date of Fluorescein-stained 
Operation for | Suprachoroidal | Aqueous in Supra- 
Hypotony Space Space 
12/1/1958 Yes | Yes 
11/15/1958 Yes | No 
3/12/1959 | Yes | Yes 

| 
= 
10/28/1959 Yes Yes 
2/11/1960 | Yes No 
2/5/1990 | Yes No 
3/28/1960 | Yes No 
| Yes No 


chamber was fully formed but promptly flat- 
tened when the finger was removed. 

In other cases of filtering operations with 
a flat anterior chamber a pressure band- 
age so placed that the pressure was directly 
over the bleb resulted in prompt reformation 
of the anterior chamber. In addition, after 
many filtering operations resulting in an 
obvious bleb from the time of operation and 
continuous drainage from the anterior cham- 
ber, the anterior chamber remains normal in 
depth and there is no separation of choroid or 
ciliary body. The tension may even remain 
indefinitely very soft, with obvious drainage 
through the bleb, yet the anterior chamber 
may remain normally deep. In cases with 
flat anterior chamber after cataract extrac- 
tion, in many instances wound leak cannot 
be demonstrated. In other cases an obvious 
fistula can be demonstrated for months, yet 
the anterior chamber remains deep and there 
is no choroidal separation. At first glance it 
might appear difficult to reconcile these two 
situations, no obvious wound leak but a flat 
anterior chamber on the one hand and, on the 
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id * This patient had not been operated previously but had had a non-granulomatous iridocyclitis. . 
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other hand, an obvious leak but a formed 
chamber. A difference in rate of aqueous 
formation in the two instances might be the 
deciding factor. 

For example, in eyes with an obvious 
fistula from the anterior chamber but a 
formed chamber, separation of choroid is 
not seen. Aqueous is evidently being formed 
at a normal rate since it continuously es- 
capes, yet the anterior chamber may remain 
formed. If the size of the fistula is small, 
then the rate of aqueous inflow will balance 
the rate of aqueous outflow. 

If, however, there is a diminution in the 
rate of formation of aqueous, even a very 
small leak from the anterior chamber may 
result in a flat anterior chamber. In the 
cases of postoperative flat anterior chamber, 
there is apparently always separation of the 
ciliary body and choroid, whether or not it 
can be detected ophthalmoscopically. This 
separation can be demonstrated by obtaining 
fluid through a sclerectomy prior to forming 
the anterior chamber by injection. 

An explanation of why in some cases of 
flat anterior chamber after cataract extrac- 
tion or filtering operations no choroidal de- 
tachment is visible ophthalmoscopically is 
provided by an observation of Grant.’ He 
did a very interesting experiment using a 
normal enucleated human eye. The cornea 
was excised, an iridectomy was done and the 
lens was removed. A needle was then passed 
through the sclera in a slanting fashion over 
the ciliary body. When fluid was injected, 
a moundlike elevation of ciliary body and 
choroid was observed on examination with a 
dissecting microscope. After a short period 
no elevation of ciliary body or choroid could 
be seen. The fluid under the ciliary body 
and choroid had diffused into a thin layer 
over a larger area and was no longer de- 
tectable. When more fluid was injected and 
another moundlike elevation was produced, 
this likewise disappeared. It could then be 
observed in the coloboma of the iris that the 
ciliary processes had rotated and now lay 
in the plane of the cornea. 
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The mechanism of separation of the ciliary 
body and choroid in cases of flat anterior 
chamber has generally been considered to 
be caused by extravasation of fluid from the 
choroidal vessels as a result of the hypotony 
induced by opening the eye. O’Brien™ found 
a high incidence of choroidal detachment im- 
mediately after cataract extraction. Capper 
and Leopold’s’® finding of hypotony plus 
trauma as a cause of choroidal detachment 
would appear to apply to all intraocular 
operations. 

Another possible mechanism in separation 
of the ciliary body after intraocular surgery 
is the inadvertent formation of a traumatic 
communication between the anterior chamber 
and the suprachoroidal space. In several 
cases of flat anterior chamber, both after 
cataract extraction and after filtering opera- 
tions for glaucoma, we have been able to 
demonstrate the presence of such a com- 


munication, in effect a cyclodialysis. This was 


done by injecting fluorescein into the an- 
terior chamber and obtaining stained fluid 
from the supraciliary body space. 

That such a communication between an- 
terior chamber and suprachoiroidal space 
can close and open spontaneously is well 
illustrated in the following case: 


A 33-year-old woman developed subacute angle- 
closure glaucoma, and a peripheral iridectomy was 
done on the right eye. The operation was thought 
to be uneventful. Postoperatively the anterior cham- 
ber remained flat and a leaking wound was demon- 
strated. The wound was repaired with additional 
sutures and a tight closure obtained. However, the 
anterior chamber remained very shallow and ten- 
sion mushy soft with considerable blurring of 
vision. Gonioscopically, the angle appeared entirely 
closed. No cleft was visible but no ciliary processes 
were visible in the coloboma, suggesting that a por- 
tion of the ciliary body had been excised along 
with the peripheral iris. No choroidal separation 
was visible. An opening was made in the sclera 
four to five mm. from the limbus at 90 degrees 
circumferentially from the site of the iridectomy 
and there was copious escape of fluid. However, 
the anterior chamber remained extremely shallow 
and the tension mushy soft. 

A few days later a drop of a weak solution of 
fluorescein was injected into the anterior chamber 
and the sclera opened 180 degrees circumferentially 
from the site of the iridectomy. Fluorescein-stained 
fluid escaped. Air was injected into the anterior 
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chamber. When the air was absorbed, the anterior 
chamber was again extremely shallow and the 
tension soft with vision blurred. Two months later 
the vision suddenly cleared and the patient saw 
halos about lights. The anterior chamber was found 
to be of normal depth and tension 35 mm. Hg 
(Schigtz). Pilocarpine was prescribed. Tension 
first fell to 20 mm. Hg (Schigtz), then the eye 
became very soft, the anterior chamber again be- 
came shallow and vision blurred. Treatment was 
discontinued. 

During the next few months, periods of clear 
vision alternated with periods of blurred vision 
and, when examined months later, tension was 30 
mm. Hg (Schigtz), the anterior chamber was nor- 
mal in depth and vision was 20/15. A weak miotic 
was prescribed. Since that time tension has been 
maintained in the low 20s, vision has remained 
20/15 and the anterior chamber is of normal depth. 


Here then is a case in which a traumatic 
communication was made between the an- 
terior chamber and the suprachoroidal space 
in the course of doing a peripheral iridec- 
tomy. The cleft spontaneously closed and was 
evidently reopened by treatment with strong 
miotics. Later, judging by the patient’s vi- 
sion, it closed and opened repeatedly until 
finally it remained closed, with a normal an- 
terior chamber and normal vision. Further 
observations may determine whether acci- 
dental cyclodialysis in the course of cataract 
or glaucoma surgery plays a part in the prob- 
lem of delayed reformation of the anterior 
chamber. 

In summary, we have found that detach- 
ment of the ciliary body is a frequent finding 
in eyes with hypotony following cyclodialy- 
sis, iridectomy, cataract extraction, and glau- 
coma filtering procedures. Likewise, fluid 
has been found in this region in eyes with 
mushy soft tension following severe irido- 
cyclitis. Histologically, a coagulum has been 
found between the sclera and ciliary body in 
a great number of hypotonic eyes that have 
been enucleated. Finally, the depth of the 
anterior chamber decreases after a success- 
ful cyclodialysis due to detachment and ro- 
tation of the ciliary body. 

Is there further evidence that detachment 
of the ciliary body may cause hyposecretion 
and a lowering of the intraocular pressure? 
Negative evidence in favor of this idea is 
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obtained from two patients who had large 
cyclodialysis clefts but elevated intraocular 
pressure. These patients showed that absorp- 
tion of fluid by the choroidal vessels in the 
cleft alone was not sufficient to reduce the 
intraocular pressures: 


The first was a nine-year-old Negro boy who 
had a traumatic glaucoma with recession of the 
angle of his anterior chamber following a blunt 
injury. A cyclodialysis was done above, with a 
resulting cleft extending from approximately the 
1l- to 1-o’clock position. The intraocular pres- 
sure was normalized for a period of about two 
weeks, then it became elevated to 35 to 50 mm. 
Hg (Schigtz). The use of intensive miotic therapy 
and 250 mg. of Diamox four times a day did not 
appreciably reduce his intraocular pressure. Sev- 
eral months after operation the cyclodialysis cleft 
was still open in the area from the 11- to 1-o’clock 
position and extended as far back over the ciliary 
body as one could observe with the gonioscope. The 
patient was then reoperated. 

An incision was made through the sclera about 
three mm. behind the limbus at the 3-o’clock posi- 
tion. No fluid was encountered over the ciliary 
body. An iris spatula was then passed parallel to 
the limbus from the 3- to the 1-o’clock position 
and, when the margin of the cleft was encountered, 
fluid was obtained through the opening at the 
3-o’clock position. A similar procedure was done 
at the 9-o’clock position. Again fluid was not 
found over the ciliary body but was encountered 
when the cyclodialysis spatula was passed over the 
ciliary body to the cleft at the 11-o’clock position. 
In this case the separation of the ciliary body was 
confined to the region of the cleft and the tension 
remained elevated. 

The second patient had a somewhat similar his- 
tory. This was a 52-year-old Negress who had a 
cyclodialysis for open-angle glaucoma. Four days 
after operation the patient had a five-mm. bubble 
of air in the anterior chamber that could be seen 
when she was lying flat on her back but disappeared 
into the cyclodialysis cleft when she sat up. The 
patient’s intraocular pressure was 3/7.5 or 35 mm. 
Hg (Schigtz) in spite of the use of intensive 
miotics and Diamox therapy. The tension re- 
mained elevated for a period of approximately one 
month, then dropped to 3.5/5.5 or 23 mm. Hg 
(Schigtz). Miotics and Diamox therapy were dis- 
continued but the tension continued to fall and 
finally reached 8/5.5 or 10 mm. Hg (Schif#tz). 
During this time there was no change in the ap- 
pearance of the cyclodialysis cleft. It was thought 
that in this patient the detachment of the ciliary 
body was at first localized in the cleft and after 
one month the detachment extended further over 
the ciliary body. 


Another finding which supports the theory 
that detachment of the ciliary body produces 
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hyposecretion is the results of operations de- 
signed to cure hypotony. In three patients 
who had hypotony following cyclodialysis 
the intraocular pressure returned to a normal 
level when the fluid over the ciliary body was 
drained and an attempt to wall off the cyclo- 
dialysis cleft was made. The latter was done 
by making a barrage of diathermy punctures 
through the sclera beyond the circumferential 
extent of the cyclodialysis and extending this 
five to six mm. behind the limbus. 

In two patients the tension returned to 
normal and remained there for the 10 
months they have been followed. In one pa- 
tient the intraocular pressure rose from 13/ 
5.5 or 4.0 mm. Hg (Schigtz) to 2/5.5 or 
26 mm. Hg (Schigtz) for a period of three 
days postoperatively and then the eye again 
became hypotonic. In none of these three 
cases was the ciliary body reattached to the 
scleral spur so that there was a residual cleft 
over the ciliary body in spite of the fact that 
tension returned to normal. 

In a fourth patient no cyclodialysis cleft 
could be seen prior to reoperation but after 
drainage of the suprachoroidal fluid the in- 
traocular pressure returned to a normal level 
and remained there for six months. In three 
other eyes that were hypotonic as a result 
of excessively filtering fistulizing operations, 
the tension returned to normal when fluid 
was drained from the ciliary body and an 
attempt was made to localize the external 
conjunctival bleb. It is entirely possible that 
the rise in intraocular pressure in these lat- 
ter cases could have resulted from the reduc- 
tion of external filtration by the surgical 
procedure performed on the conjunctiva. 
Thus, it appears that reattachment of the 
ciliary body in a hypotonic eye re-establishes 
aqueous formation and raises intraocular 
pressure. 

Still further evidence of hyposecretion 
stems from four patients who had hypotony 
and upon reoperation were found to have a 
detachment of the ciliary body. These pa- 
tients had had glaucoma surgery years prior 
to surgery for hypotony. They were given 
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five cc. of a 10-percent solution of fluorescein 
intravenously. In one patient the fluorescein 
was visible in the soft eye for a period of ap- 
proximately 48 hours but cleared in the nor- 
motensive eye in about 10 hours. In the other 
three patients the fluorescein remained in the 
hypotonic eye for a period of 36 to 48 hours 
but cleared from the other eye in 12 to 24 
hours. This observation suggests a stagnation 
of aqueous in the soft eye. 

Goldmann® studied four cases of cyclo- 
dialysis with his fluorescein method preopera- 
tively and postoperatively. The tension post- 
operatively was 6.0, 7.0, 5.0 and 7.0 mm. Hg, 
respectively. He estimated the pressure in 
the aqueous veins to be approximately 10 
mm. Hg and, therefore, there could be no 
outflow from the anterior chamber via 
Schlemm’s canal. In his first case the pre- 
operative outflow was 1.5 cu. mm. per minute 
and 14 days postoperatively it was only 0.16 
cu, mm. per minute. In the second case the 
preoperative outflow was 1.5 cu. mm. per 
minute and nine and one half months post- 
operatively was 0.7 cu. mm. per minute. In 
two other cases no preoperative data were 
available but four and one-third years post- 
operatively the outflow was 1.0 and 1.35 cu. 
mm, per minute, respectively. He felt that 
his data indicated that at least for a few 
months postoperatively there was almost 
complete suppression of aqueous formation 
and that later there was a relative increase 
in outflow, probably via the choroidal ves- 
seis. Goldmann stated at that time that fur- 
ther investigation would reveal whether or 
not fluid in the suprachoroidal space actually 
inhibited aqueous formation. 

There are other observations which 
strongly indicate that stagnation of the 
aqueous occurs when the ciliary body is de- 
tached. One of the most obvious of these is 
the soft tension that occurs in eyes with 
flat anterior chambers following cataract ex- 
traction. Frequently, in these patients a 
thorough search for an external filtration 
reveals no evidence of a fistula. The angle 
of the anterior chamber is completely blocked 
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by the iris, particularly where a round pupil 
extraction has been done. If aqueous were 
being secreted in a normal manner in such 
patients, they most certainly would have an 
elevated rather than a lowered intraocular 
pressure, As has been mentioned previously, 
fluid has been found over the ciliary body in 
100 percent of eyes of this type on which 
we have made an opening through the sclera. 

One complication that occurs more fre- 
quently following cyclodialysis than other 
glaucoma filtering procedures is the devel- 
opment of cataract, not related to direct 
operative trauma, It is entirely possible that 
the hyposecretion in such patients contributes 
to the formation of this type lens opacity. 
Linnér*® has shown that there is a reduction 
in the rate of aqueous flow in human eyes 
with senile cataract. 

Evidence has been cited as to why we 
think hypotony is related to detachment of 
the ciliary body and consequent hyposecre- 
tion. However, it does not follow that all 
choroidal detachments produce a lowering 
of intraocular pressure. Thus, the tension 
may be markedly elevated following an ex- 
pulsive hemorrhage into the choroid at the 
time of cataract surgery. In these patients 
the anterior chamber is frequently flat after 
operation. In cases of malignant glaucoma 
following surgery, the anterior chamber is 
likewise extremely shallow or flat but here 
the tension is extremely high since the eye 
presumably continues to form aqueous at a 
normal rate. 

Hogan" has examined a number of eyes 
removed following malignant glaucoma and 
reports that no separation of the ciliary body 
was observed in any case. In one of our speci- 
mens of an eye removed following malignant 
glaucoma, there was a shallow choroidal sepa- 
ration due to hemorrhage and separation of 
the posterior part of the ciliary body but the 
separation did not extend as far forward as 
the scleral spur. The finding in this case 
would suggest that it is the separation of the 
anterior part of the ciliary body adjacent to 
the scleral spur which is most important 
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for the reduction of aqueous formation. 

It has been observed that in some eyes 
following scleral buckle for detachment of 
the retina the anterior chamber has become 
extremely shallow and the angle closed with 
considerable elevation of tension. In two 
such cases where the sclera was opened about 
eight to nine mm. from the limbus a few 
drops of fluid escaped. In these cases the 
anterior chamber became deeper and the 
angle open. Here there is the paradox of 
separation of the choroid and an elevated 
tension. No pathologic specimens are avail- 
able on this condition and we can only as- 
sume, as in the case of malignant glaucoma 
already cited, that the separation of the 
ciliary body did not extend as far forward 
as the scleral spur and that the eye continued 
to form aqueous at the normal rate. 


ADDENDUM 


Two additional cases of interest are the 
following: 


Mr. D. B., JHH History #773120, a 73-year-old 
white man, was admitted to the hospital because of 
a contusion injury to the left eye which had resulted 
from being struck with a toy arrow 48 hours previ- 
ously. The eye was red and painful at the time of 
admission. Visual acuity was correctible to 20/25+2. 
Tension in the right eye measured 8/7.5 and the left 
eye 10/7.5. 

The left eye revealed a 3+ subconjunctival in- 
jection. The anterior chamber was flat and the lens 
was subluxated forward. There was no evidence of 
a rupture of the globe. The patient was operated on 
to remove the subluxated lens, but prior to doing 
this, an incision was made through the conjunctiva 
and a sclerotomy over the ciliary body. Approxi- 
mately 0.25 cc. of clear fluid was found in the supra- 
choroidal space. The lens was removed and the 
wound closed. Within two days, the patient was 
found to have a pupillary block and secondary glau- 
coma. This was relieved when the air bubble was 
removed from behind the pupillary area and the 
anterior chamber reformed with a spatula. 

The second patient was Mr. J. Z., a 68-year-old 
white man, JHH History #986687. This patient was 
first seen on September 23, 1959, at which time he 
had an extremely shallow anterior chamber in his 
right eye with a moderate lenticular opacity and vis- 
ual acuity of 20/40. His left eye had been lost as a re- 
sult of acute congestive glaucoma. The patient was 
advised to have a prophylactic iridectomy but de- 
cided against this. 

The patient was not seen again until March 27, 
1961, when he gave a history that, on March 18th, 
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he had had an acute congestive attack of glaucoma 
in his right eye. This was controlled by medical 
therapy. When checked on March 27th, his visual 
acuity was correctible to 20/20. He had a marked 
striate keratopathy, an anterior chamber that was 
less than one mm. in depth, and a tension that meas- 
ured 8/5.5 or 10.2 mm. Hg. The patient was admitted 
to the hospital for an iridectomy but, prior to per- 
forming this operation, an incision was made over 
the ciliary body and several drops of fluid were 
found in this area. When last seen on May 10, 1961, 
the patient’s tension measured 5/5.5 mm. Hg and his 
striate keratopathy had disappeared. His visual acu- 
ity, however, was still reduced to 20/200. 


SUMMARY 
Clinical observations have been cited which 
suggest that the cause of hypotony in eyes 


in which there is no external filtration is a 
serous detachment of the ciliary body. 
Through mechanism which is not 
known at the present time a thin layer of 
fluid in the suprachoroidal space between the 
sclera and ciliary body prevents secretion. 
The fluid apparently must extend anteriorly 
to the scleral spur before it affects secretion 
since cases have been observed of posterior 
choroidal detachment in which elevated in- 
traocular pressure was present. 


some 


243 Charles Street (14). 
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Recently, the isolation and the identifica- 
tion of Actinomyces israelii from cases of 
lacrimal canaliculitis have been described.**-** 
Although the occurrence of the organism in 
the lacrimal duct has been discussed by 
Nagel,’* there has been no experimental evi- 
dence indicating the mechanism by which it 
enters. Originally, it was assumed that the 
organisms occurred in the soil or on agri- 
cultural products, were blown onto the con- 
junctiva, and then were washed by lacrimal 
secretions into the lacrimal duct. However, 
A. israelii has never been isolated from 
the soil or agricultural products, but has 
been found inhabiting the mouth and the 
tonsils of man.**"* Therefore, it was con- 
sidered probable that the organisms gained 
entrance into the lacrimal duct by direct 
expulsion from the mouth through the nasal 
passages or, indirectly, by means of saliva 
onto the conjunctiva of the eye.’® It is also 
possible that the organism is present in the 
lacrimal duct but cannot grow significantly 
unless some trauma of the tissues stimulates 
growth by the release of blood or cellular 
fluids. Since there has been no report of the 
examination of lacrimal washings of normal 
eyes for the presence of A. israelii, it was 
decided to conduct such investigations. Re- 
cent reports emphasize the possible effect of 
steroids in increasing fungal infections of 
the eye ;** consequently, it was also considered 
important to screen lacrimal washings for 
the presence of other fungi. Lacrimal canalic- 
ulitis and blockage due to Aspergillus niger,* 
Scopulariopsis,** Trichosporon*® and a 
yeastlike fungus*®® have been reported. 


* From the Department of Microbiology and the 
Eye Clinic, Department of Ophthalmology, Duke 
University Medical School. This study was sup- 
ported in part by research grant E-1866 from the 
National Institute of Allergy and Infectious Dis- 
eases, Public Health Service, Department of 
Health, Education, and Welfare, Bethesda, Mary- 
land, 


MYCOTIC FLORA OF THE LACRIMAL DUCT* 


Leo Pine, P#.D., Wittiam A. SHEARIN, B.A., AND Cesar A. GONZALES, M.D. 
Durham, North Carolina 


619 


METHODS 


Two strains of Corynebacterium were ob- 
tained from the American Type Culture 
Collection. These were Corynebacterium 
acnes A.T.C.C. 8374 and Corynebacterium 
liquefaciens, A.T.C.C. 6919. Seeliger,’*’® 
has concluded that strains of these organisms 
are the same. Since both of these cul- 
tures have consistently shown _ identical 
physiologic and biochemical characteristics, 
they are considered to be C. acnes, Beerens* 
has identified C. acnes A.T.C.C. 8374 and 
also found it to be identical with C. liquefa- 
ciens. 

In order to obtain specimens from the 
lacrimal duct uncontaminated by external 
organisms, a special technique had to be de- 
vised. This consisted of dilating the inferior 
canaliculus with a lacrimal stylet following 
instillation of Ophthaine into the conjunctival 
sac. A sterile lacrimal cannula attached to 
a 2.0-cc. syringe was then inserted and 0.3-cc. 
sterile saline was injected. The cannula was 
removed, and the patient remained in a su- 
pine position for two minutes. The cannula 
was then reinserted and all the available 
fluid was withdrawn with slight back pres- 
sure on the syringe. This fluid varied in 
amount from 0.1-0.25 cc. The material thus 
obtained was injected into a Wassermann 
tube containing about 2.0 cc. of Actinomyces 
maintenance broth.” 

In the laboratory, the material was homo- 
genized with a sterile pipette and used to 
inoculate streaked duplicate plates of Sa- 
bouraud’s agar,’ brain-heart infusion agar, 
and Actinomyces maintenance medium agar 
of Pine and Watson."* Any material remain- 
ing in the pipette was inoculated into thiogly- 
collate broth (BBL). In several instances, 
conjunctival swabs were made, and these 
were used to inoculate tubes of maintenance 
broth. Aliquots of this broth were then used 
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to streak the various plates and to inoculate 
thioglycollate broth. 

Anaerobic conditions were provided for 
the Actinomyces maintenance agar plates by 
placing them in an anaerobic jar, evacuating 
and filling with 95-percent nitrogen-5.0-per- 
cent carbon dioxide mixture. Evacuation and 
filling were repeated three times. The anaero- 
bic plates and thioglycollate tubes were incu- 
bated at 37°C. for at least seven days while 
plates of brain-heart infusion and Sabou- 
raud’s agar were maintained at room tem- 
perature (25-27°C.) for seven to 14 days. 
In most cases, cultures obtained were stored 
at 5°C. until the plates could be read and 
recorded. 

When the agar plates were examined for 
growth, they were critically evaluated for 
possible contamination resulting from faulty 
procedure in obtaining the specimen or from 
subsequent laboratory manipulation. A work- 
ing rule was formulated so that all colonies 
found at the edges of the plates not in line 
with the streaks were considered to be con- 
taminants. If single colonies were observed 
on only one or two different plates, these 
plates were arbitrarily assumed to be con- 
taminated. If single colonies of the same 
organisms were found on more than three 
plates of each set of four of the aerobic 
plates, these colonies were not considered as 
contaminants, but as true isolations. In the 
cases of the anaerobic thioglycollate tubes, 
no such evaluation of contamination could be 
made due to heavy growth of bacteria which 
was often present. However, an attempt was 
made to evaluate growth on the anaerobic 
Actinomyces maintenance plates and any 
plate which was obviously grossly contami- 
nated with fungi capable of growing under 
these conditions was discarded. Although the 
evaluation of contamination was purely an 
arbitrary one, as will be discussed later, we 
feel that such a procedure has allowed a 
maximum of safety in the interpretation of 
the data obtained. 

Physiologic studies and chemical methods 
used to identify the strains Corynebacterium 
acnes isolated from the lacrimal duct were 
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the same as those described previously for 
Actinomyces israelii.** The basal medium for 
the determination of sugar fermentations was 
the Actinomyces maintenance medium. 


RESULTS AND CONCLUSIONS 


With co-operation of the ophthalmology 
staff of Duke Medical Center, the Durham 
Veterans Hospital, and McPherson’s Hos- 
pital, Durham, North Carolina, a total of 55 
lacrimal washings and eight conjunctival 
washings were collected from 55 eyes. These 
included both diseased and normal ocular 
conditions in which there was steroid, or no 
steroid therapy. Attempts were made to 
purify and identify only those organisms 
which, by microscopic observation, were 
found to be yeasts, filamentous fungi, or 
diphtheroids. The following results were 
obtained. In no case was Actinomyces israelii 
or any catalase negative diphtheroid isolated 
from a normal lacrimal duct. From this re- 
sult we conclude that A. israelii does not 
normally occur in the lacrimal duct. These 
findings suggest that the initiation of an ac- 
tinomycotic infection of the lacrimal duct is 
dependent upon the transfer of this organism 
from the mouth. In some cases, the organism 
may be refluxed from the mouth, through 
the nasal clearings and into the lacrimal duct. 
This is known to occur with blood and air.® 
Consequently, under satisfactory conditions, 
proliferation of the organisms would occur. 

A case of actinomycotic lacrimal canaliculi- 
tis of the upper left lacrimal duct was ob- 
served in a 69-year-old white woman. A 
moderate amount of inspissated material was 
curetted out. Upon examination of this ma- 
terial there were observed numerous hard 
granules approximately one millimeter in 
diameter. Several granules were used for 
isolation as described previously*® and pure 
cultures of Actinomyces israelii were ob- 
tained. The remaining granules were washed, 
embedded, and sectioned. Several aspects of 
the sectioned granules stained by Gram’s 
method are shown in Figure 1. It is seen 
that the granule itself was an interwoven 
mass of mycelial elements having a discrete 


| 
4 
= 
fis, 
= 
| 
a 
a 
i 


border. The filaments at the edge of the 
granule were generally gram negative but 
completely normal in appearance and un- 
swollen. Such gross morphology was differ- 
ent from that generally observed in cases 
of progressive invasive actinomycosis. It 
was, however, similar to those granules ob- 
served on tonsillar crypts and in some limited 
atypical cases of actinomycosis.* In typical 
cases of invasive actinomycosis, “sulfur 
granules” are formed with numerous clubbed 
and swollen hyphal tips. Emmons® has sug- 
gested that the formation of clubs results 
from the response of the hosts to the fungus. 
Typical “sulfur granules” have been formed 
in vitro only once, and these in the presence 
of whole blood.*? Consequently, the nature 
of actinomycotic granules obtained from this 
case of canaliculitis strongly suggests that 
there was confined growth of the parasitic 
filaments with little cellular response. 

Although Actinomyces israelii was isolated 
only from the single case of lacrimal canalic- 
ulitis, 28 successful isolations of Coryne- 
bacterium were made. Of six isolations from 
the conjunctiva, four were positive for diph- 
theroids; of the 55 isolations made from the 
lacrimal duct, 24 were positive for diph- 
theroids. Not all of the diphtheroids were 
successfully isolated and cultured; many of 
the cultures were found to be dead after 
storage in the refrigerator. However, of the 
total number of cultures made, 18 strains 
isolated from the lacrimal duct and two 
from the conjunctiva were identified as 
C. acnes (tables 1 and 2). Of these strains 
14 gave sugar fermentations identical to 
those obtained with known cultures of C. 
acnes. One strain showed an ability to fer- 
ment sucrose, maltose, and raffinose not ob- 
served with C. acnes (table 2). Nevertheless, 
an over-all consideration of the data pre- 
sented in Tables 1 and 2, suggests that all 
the cultures isolated were cultures of C. 
acnes or variants thereof. 

The conclusions are limited by the num- 
bers of isolations made from the conjunc- 
tiva but it would appear that Corynebac- 
terium acnes is a normal inhabitant of the 
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Fig. 1 (Pine, Shearin and Gonzales). Actinomy- 
cotic granule obtained from a lacrimal duct. Em- 
bedded, sectioned, and stained by Gram’s method. 
(A) Gross microscopic appearance of granule 
(x50). (B) Area showing discrete border without 
clubs (645). (C) Section of border showing in- 
dividual hyphal elements (1,450). 
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TABLE 1 
COMPARISON OF PHYSIOLOGICAL CHARACTERISTICS OF 20 CORYNEBACTERIUM STRAINS ISOLATED FROM 


THE LACRIMAL DUCT AND TWO STRAINS OF CORYNEBACTERIUM ACNES 


Characteristic 


C. acnes Lacrimal Isolates 


Color (Actinomyces maintenance medium) 
Catalase 

Urea hydrolysis 

Nitrate reduction 

Hydrogen sulfide formation 


Aerobic growth (nutrient agar) 
Aerobic growth (potato slants) 
Aerobic growth (blood agar plates) 
Anaerobic growth (blood agar plates) 


Growth on sodium lactate 
Limus milk (7 days) 


Gelatin liquefaction (14 days) 
Glucose fermentation 


Pink Pink 


+ 


+ (19 strains) 

—( 1 strain) 

Heavy growth 

(15 strains tested) 
no hemolysis 


Heavy growth 
No hemolysis 


No coagulation 
No peptonization 


No coagulation 
No peptonization 


acid, no gas 


Acid, no gas 


conjunctiva and lacrimal duct. Of the iso- 
lations made of C. acnes, 12 were made from 
diseased eyes, and eight were isolated from 
normal eyes. There was no relationship ob- 
served between the treatment of the diseased 
eye and the presence of C. acnes. Although 
many of the initial isolations of Corynebac- 
terium acnes were made on aerobic plates, 
the transfers of these organisms to aerobic 
and anaerobic media rapidly indicated that 


TABLE 2 


COMPARISON OF SUGAR FERMENTATIONS OF 15 
STRAINS OF CORYNEBACTERIUM, ISOLATED 
FROM THE LACRIMAL DUCT, WITH TWO 


+ 
Galactose +4 
Fructose 
Xylose 
Sucrose — (14 strains) 
+( 1 strain) 

Lactose 
Maltose — (14 strains) 
+( 1 strain) 
— (14 strains) 
+( 1 strain) 


Raffinose 


Salicin 
Dextrin +(12 strains) 
—( 3 strains) 
Mannitol 

* No gas was formed by any strain. The medium 
used for testing sugar fermentation was the Actino- 
myces maintenance medium. 


these isolates were aerotolerant. Growth of 
subsequent transfers was luxuriant under 
anaerobic conditions but was virtually non- 
existent under aerobic conditions (table 1). 

A summary of the isolations made during 
the course of this investigation is given in 
Table 3. There was no correlation between 
the number of isolations made, the organisms 
isolated, or the condition and treatment of 
the eye. For example, from Case 28, a nor- 
mal, untreated eye, Hormodendrum, Strep- 
tomyces, Penicillium, Monotospora, and 
Scopulariopsis were isolated. In the other 
cases, only single to double isolations were 
made from normal eyes. From diseased, un- 
treated eyes, for example Case 27, Strep- 
tomyces, Oospora, Scopulariopsis, and As- 
pergillus were isolated. From Case 30, Peni- 
cillium, from Case 33, Saccharomyces, and 
from Cases 59 and 62, Rhodotorula, were 
isolated. 

DIscUSSION 

Any evaluation of the mycotic flora of 
the lacrimal duct is dependent upon the 
ability of the investigator to obtain lacrimal 
washings uncontaminated by organisms from 
the outside. It would be difficult to determine 
if any isolate occurring on the agar plate 
originated from the lacrimal duct, or was 
simply a contaminant obtained when the 


: 
| 
622 
: 
| 
STRAINS OF CORYNEBACTERIUM ACNES 
Formation of Acid* 
8 C. acnes Lacrimal Isolates 
— - —— 
q 
4 
ag 


Normal Eye 


MYCOTIC FLORA OF LACRIMAL DUCT 


TABLE 3 
FUNGAL AND DIPHTHEROIDS ISOLATED FROM THE LACRIMAL DUCT 


No Cortisone—With Cortisone 


No Cortisone—With Cortisone 


No. of Eyes with 
Significant Isolations 
Total No. of Eyes 
Fungi Isolated: 


13 1 
25 3 
Hormodendrum 
Streptomyces 
Penicillium 
Monotospora 
Scopulariopsis 
Neurospora 

Oospora 
Corynebacterium acnes 


lacrimal washing was made. There is no 
valid justification for assuming that a “sig- 
nificant isolate” was one isolated as several 
colonies on the various plates. It is possible 
that the arbitrary procedure of eliminating 
single colony isolates may have actually re- 
duced the number of significant isolations. 
it should be pointed out that there 
were, in general, very few organisms ob- 


However, 


tained from any given sample. From 55 
lacrimal samples collected and streaked, 28 
samples yielded one to six sterile plates. 
These results not only suggested that the 
method of obtaining the sample did not allow 
gross contamination, but drew our attention 
to those isolations in which multiple isola- 
tions of the same organisms were made. 
These isolations were considered more relia- 
ble than those in which a single colony of 
one organism was observed from all the 
isolation plates. 

It is quite apparent from the morphologic 
aspect of the Actinomyces granules, that the 
normal lacrimal duct is sufficiently anaerobic 
and contains suitable substrate to maintain 
a slow, but progressive growth of Actino- 
myces Absence of clubs in this 
actinomycotic granule suggests the absence of 


israelii. 


any tissue or cellular reaction in this case. 
From the isolation results, there can be no 
doubt that Actinomyces israelii is not a nor- 
mal inhabitant of the lacrimal duct. On the 
other hand, the results indicate clearly that 


Mycobacterium 


12 5 
26 6 


Actinomyces israelii Mycobacterium 
Streptomyces Rhodotorula 
Oospora Corynebacterium 
Scopulariopsis acnes 
Aspergillus 


Penicillium 
Saccharomyces 
Geotrichum 
Rhodotorula 
Corynebacterium acnes 


Corynebacterium acnes is normally present 
on the conjunctiva and in the lacrimal duct. 
Linzenmeier™ has reported the simultaneous 
isolation of A. israelii and C. acnes from a 
case of lacrimal actinomycosis has 
emphasized the need for adequate separa- 
tion and identification of these two organ- 


isms. 

In the isolations made of diphtheroids, no 
culture of Corynebacterium xerose was 
found. This strictly aerobic organism has 
been described as a normal inhabitant of 
the conjunctiva."**? Consequently, one would 
anticipate its presence in the lacrimal duct. 
Failure to isolate it from the lacrimal duct 
may reflect its inability to remain viable in 
what appears to be an anaerobic environ- 
ment. The organism was not obtained from 
the conjunctival washings and the isolation 
media themselves may have been limiting. 

Of the isolations made from the lacrimal 
duct, two cases should be mentioned. Isola- 
tions S-25 and S-26 were made from the 
lacrimal duct of a single patient with dia- 
betic glaucoma. The several isolation plates 
contained many colonies of a yellow to 
orange colored Mycobacterium species. In 
addition, unidentified fungal and yeast iso- 
lates were obtained. This patient had long- 
term steroids. A second patient (S-27 and 
S-28) had dacryocystitis. From the lacrimal 
duct of one eye (diseased) Scopulariopsis, 
Aspergillus, Oospora, and Myecelia sterilia 
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were isolated. From the lacrimal duct of the 
second eye (normal), a Streptomyces, Hor- 
modendrum, Monotospora Scopulariopsis, 
and Mycelia sterilia were obtained. This pa- 
tient had received no steroid treatment. In 
all the other cases of diseased or normal 
eyes, only a few colonies of single, or at 
most two species of fungi were obtained. It 
would therefore appear that, in these two 
cases, the patient was limited in his ability 
to clear the lacrimal duct of the contami- 
nating organism. The fact that multiple iso- 
lations of the same organisms were made 
in any given case cannot be interpreted as 
indicating growth 6f these organisms in the 
lacrimal duct, although such growth is feasi- 
ble. However, with the exception of the 
single case of actinomycotic canaliculitis, the 
lacrimal duct was normal and unblocked in 


all cases. 

The general trend to obtaining sterile 
plates in the other cases suggests that few 
of the spores which alight on the conjunctiva 
during a given day accumulate in the lacrimal 


duct. Presumedly, these spores are being con- 
tinually washed into the nasal passages. The 
low incidence of positive isolations of fungi 
from the lacrimal duct is in agreement with 
the low numbers isolated from the con- 
junctival sac by Hammeke and Ellis.*° From 
312 adult eyes, these workers found only 10.3 
percent of the cultures were positive, where- 
as, only 4.8 percent of 104 eyes of children 
gave positive cultures. The results of Ham- 
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meke and Ellis*® were similar to those of 
Fazakas,*® and Matsui and Hanabusa.** The 
low incidence of the fungi on the conjunctiva 
of the healthy eye is remarkable, particularly 
when one considers that most of the adults 
studied were farmers and laborers. 

It is possible that the low numbers of 
positive isolations from the lacrimal duct or 
the conjunctiva are a reflection of the fungi- 
cidal properties of the conjunctival or lac- 
rimal secretions. Unfortunately, the present 
investigation did not allow determination of 
fungicidal or fungistatic activity of the 
lacrimal secretions to be made. 


SUMMARY 


Of 55 isolations made from the lacrimal 
canal and eight from the conjunctiva of dis- 
eased and normal eyes, 29 isolations of 
anaerobic diphtheroids were made. Of these 
isolations, 20 strains were identified as 
Corynebacterium acnes. In only one instance, 
a case of lacrimal canaliculitis, was Actino- 
myces israelii isolated. Examination of the 
actinomycotic granules suggested that this 
growth was parasitic, and not pathogenic, 
since only mycelial growth with no typical 
clubs or sulfur granules were observed. Iso- 
lations from the lacrimal duct of two pa- 
tients with diseased eyes showed a high popu- 
lation of numerous fungi. However, in all 
other cases of diseased or normal eyes, few, 
if any, fungal isolations were made. 

Department of Microbiology. 
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In 1951 Fanconi, et al.‘ described a pre- 
viously unrecognized familial renal disease 
under the rather forbidding title of “Familial 
juvenile nephronophthisis.” Since the origi- 
nal description, several further reports of 
affected families have appeared in the con- 
tinental literature.?-> As the title indicates, the 
disease is familial and affects children. Symp- 
toms of thirst and polyuria manifest in early 
childhood and progressive deterioration of 
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JUVENILE FAMILIAL NEPHROPATHY WITH 
TAPETORETINAL DEGENERATION* 


A NEW OCULORENAL DYSTROPHY 


B. Sentor,t M.R.C.P., A. I. Frrepmann,? F.R.C.S. (Ene.), 
AND J. L. Braupo, M.R.C.P. (Ep.) 
Johannesburg, South Africa 


renal function causes death from uremia, 
usually before adulthood. Characteristically 
hematuria is absent or minimal, albuminuria 
absent or slight and hypertension only evi- 
dent in the later stages. At autopsy, sections 
of the kidneys show marked thinning of the 
cortex with periglomerular fibrosis and 
glomerular hyalinization, tubular atrophy and 
interstitial fibrosis with round-cell infiltra- 
tion. 

We report here a family in which at least 
four, and probably six, of the 13 children 
had a nephropathy closely resembling that 
described. In addition, all six of these patients 
had a retinal dystrophy indistinguishable 
from Leber’s tapetoretinal degeneration. 

As far as we are aware this specific as- 
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sociation as a syndrome has not previously 


been recorded. 


CASE REPORTS 


The propositus Johan P., aged 12 years, was first 
seen by us following his admission to the Trans- 
vaal Memorial Hospital for Children. The com- 
plaint, of some days’ duration, was of headache, 
nausea and vomiting, and swelling of the eyes. The 
past history revealed that from about three years 
of age he had been excessively thirsty and had had 
polyuria and nocturia. He had worn glasses for 
the past six years because of poor eyesight. 

Physical examination revealed an extremely ill 
child. He was small and poorly nourished (height 
four ft. one in., weight 53 Ib.) and his skin was 
dry, pale and lemon-tinted. Periorbital edema was 
present. The ophthalmoscopic examination is dealt 
with later. His blood pressure was 160/105 mm. 
Hg. There was no ankle or sacral edema. 

The results of the laboratory investigations are 
included in Table 1. He was found to be severely 
uremic and died despite therapy. The autopsy ex- 
amination is dealt with later. 

Although routine questioning of the parents had 
included a query concerning renal illness in the 
other children, this had been denied. However, 
while Johan P. was in the hospital his sister, 
Martha P., aged seven years, was admitted with 
uremia. For years she, too, had had polyuria and 
polydypsia and her vision had always been ex- 
tremely poor. During the course of a febrile ill- 
ness some months earlier, swelling around the eyes 
had been noticed. The urine then had been found 
to contain albumin but had not been frankly bloody 
nor was it so at any time previously. 
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Some days prior to admission she had become 
drowsy and had vomited intermittently since then. 
She was found to be extremely ill; apathetic, puny 
and pale. Height was 45 inches. Blood pressure: 
150/110 mm. Hg. Apart from the eyes—which are 
dealt with later—the physical examination was not 
remarkable. 

The results of the laboratory examinations are 
included in Table 1. She, too, was in terminal 
uremia and died within some days, The autopsy 
findings are presented later. 

With the discovery of two affected siblings an 
examination of the parents and of seven of the 
nine remaining siblings was then carried out. The 
two oldest children were away from home and we 
were unable to see them but both were alleged to 
have been completely well. Subsequently the mother 
gave birth to two more children whom we also ex- 
amined. Thus 11 of the total of 13 children were 
seen. 

Apart from the two that died of uremia four 
others appeared to have renal involvement. In two 
(Johanna and Annie) this was already far ad- 
vanced. Apart from a history of polyuria and poly- 
dypsia of long duration, growth was impaired, 
anemia present, and repeated biochemical tests con- 
firmed progressive renal failure. The other two 
younger subjects (Ignatius and Mariana) had 
polyuria and polydypsia without other evidence of 
impairment of kidney function. However, in view 
of the history of the illness in the four older af- 
fected siblings the presumption was strong that 
renal failure would ensue in these two as well. All 
of these six patients had tapetoretinal degeneration 
(fig. 1). The parents appeared to have normal 
renal function, were not related and denied renal 
or ocular disease in any other member of their 
respective families. 
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Fig. 1 (Senior, Friedman and Braudo). Pedigree of family. 
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OPHTHALMOLOGIC FINDINGS 
Mrs, P. 


History. No visual difficulties. 

Ophthalmoscopic findings. No abnormality de- 
tected. 

E.R.G. findings. A normal a-wave but a mark- 
edly subnormal b-wave (fig. 2). 


Jouan P. 


History. Had had poor vision since a very early 
age, and had worn glasses from the age of six 
years. 

Ophthalmoscopic findings. The optic discs and 
the retinal vessels were of normal appearance. The 
equatorial region particularly showed small areas 
of retinal atrophy surrounded by fine pigment. 


the P. Inrs. P 


Annie 


Tsak 


50 
Microvolts 


Hermanus 


Microvolt$ 


Fig. 2 (Senior, Friedmann and Braudo). The electroretinographic responses of the father, mother, and 
seven children. The other children were not available for electroretinography. 


Mr. P. 

Mrs. P. 
Johanna P. 
Annie P. 
Isak P. 
Ignatius P. 
Hermanus P. 
Adriana P. 
Mariana P. 


Normal response 

b-wave is greatly reduced in amplitude 
Total extinction of the response 

Total extinction of the response 
Normal response 

Total extinction of the response 
Normal response 

Normal response 

Total extinction of the response 
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There were occasional areas of discrete pigment 
clumping. 

The appearances were very similar to those 
shown in the fundus photograph (fig. 3). Died be- 
fore facilities for electroretinography became avail- 
able. 


P. 
History. Had very poor vision from an early age. 
This was worse in poor illumination. 
Ophthalmoscopic findings. These were very simi- 
lar to those found in Johan P., and in the fundus 
photograph (fig. 3). 
E.R.G. findings. Total extinction of the a- and 
b-waves (fig. 2). 


ANNIE P. 

History. Very poor vision from early childhood, 
particularly in poor illumination. 

Ophthalmoscopic findings. These were indistin- 
guishable from those found in Johan P., and Jo- 
hanna P. The fundus photograph (fig. 3) was taken 
from this case. 


E.R.G. findings. Total extinction of both the a- ve . 
and the b-waves (fig. 2). 
History. Poor vision from early childhood, 
Ophthalmoscopic findings. Similar to those in Fig. 4 (Senior, Friedmann and Braudo). Johan 
Johan P., Johanna P. and Annie P. P. Section of kidney, showing marked periglomeru- 


E.R.G. findings. Died before facilities available. lar fibrosis, interstitial infiltrate and atrophic tu- 
bules, (Hematoxylin-eosin, x 120.) 


Ignatius P. 
History. Totally blind from birth. 
Ophthalmoscopic findings. The fundus changes in 
this case were minimal. The retina appeared to be 


quite normal except from a fine “pigment dusting” 
in the equatorial region. This patient was observed 
over a three-year period during which time the 
appearance of the fundus did not change. 

E.R.G. findings. Total extinction of the a- and 
the b-waves (fig. 2). 


Mariana P. 
History, Almost blind since birth. 
Ophthalmoscopic findings. The fundus changes in 

the case were also minimal. The only abnormality 

was a fine “pigment dusting” at the equator. 
E.R.G. findings. Complete extinction of the a- 

and b-waves (fig. 2). 

In none of these cases was there any detectable 
macular change. 


AUTOPSY FINDINGS 
KIDNEYS 

The gross and microscopic renal findings in Jo- 
han and Martha P. were virtually identical. The 
kidneys were small and on section the cortex was 
thin. 


Histotocy (Dr. M. D. E. Manson) (figs. 4 and 5) 


Fig. 3 (Senior, Friedmann and Braudo). Fundus No normal glomeruli were identified; many 
photograph from Annie P., showing crenated paler showed complete obliteration and _hyalinization. 
areas of retinal atrophy, some of them surrounded However, the commonest glomerular lesion was a 
by fine pigment. It also shows larger areas of pig- severe periglomerular fibrosis with an intact or 
ment clumping. partially atrophic glomerular tuft. While a few 
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Fig. 5 (Senior, Friedmann and Braudo). Martha 
P. Section of kidney, showing marked peritubular 
fibrosis and atrophy of tubular epithelium. (Hema- 
toxylin-eosin, 120.) 


tubules were intact the majority were damaged and 
atrophic with marked thickening of the basement 
membrane and with very dense peritubular fibro- 
sis. These changes were most apparent in the loops 
of Henle. Many tubules contained casts and poly- 


Fig. 6 (Senior, Friedmann and Braudo). Pos- 
terior retina, showing edema, folded detachment 
and subretinal exudate. (Hematoxylin-eosin, 117.) 


morphonuclear leucocytes and occasionally red blood 
cells, There was a very marked increase in fibrous 
tissue stroma of the kidney, much of it in the form 
of dense condensation around Bowman's capsule and 
the tubules. This interstitial tissue was infiltrated 
by inflammatory cells, particularly lymphocytes and 
macrophages. A well-marked arteriolar sclerosis was 
present with medial myohypertrophy of the arteries. 
The histopathology was of a pannephritis with ar- 
teriolosclerosis and closely resembled that of familial 
juvenile nephronophthisis. 


Eve 


Ophthalmic pathologic report on an eye from 
Johan P. by Prof. Norman Ashton, University of 
London, and the Institute of Ophthalmology, Lon- 
don. 

Left eye 

Section. The corneoscleral envelope and the an- 
terior ocular structures show no abnormalities. The 
posterior retina on both sides of the dise is mark- 
edly edematous, much folded and partially de- 
tached (fig. 6). Degenerative changes are evident 
in all layers of the retina, there being patchy granu- 
larity and swelling of nerve fibers in the stratum 
opticum, attenuation of the inner nuclear layer, 
and widespread loss of the outer nuclear layer and 
layer of rods and cones. These latter changes are 
most marked in the macular region where the rods 
and cones are completely absent and the outer nu- 


Fig. 7 (Senior, Friedmann and Braudo). Retina 
in region of macula, showing extreme attenuation 
of outer nuclear layer in which only a few nuclei 
remain, and complete absence of the layer of visual 
cells. The outer limiting membrane rests directly 
on the pigment epithelium. (Hematoxylin-eosin, 


x 185.) 


630 
» 

| 

SRERY: 

| 

: 


clear layer consists of a single layer of cells (fig. 
7). Anteriorly the retina is shallowly detached and 
the retinal vessels are markedly attenuated and 
sclerosed (fig. 8). There is a mild gliosis of the 
inner layers of the retina and it shows, particularly 
in its anterior half, a disorderly scattering of mi- 
grated retinal pigment, but this is seen only on its 
outer layers immediately internal to the outer limit- 
ing membrane (fig. 9). There is no evidence of a 
selective perivascular pigmentation. Some oedema 
is evident at the optic disc, but the nerve is normal 
and the choroid shows only a mild inflammatory 
infiltration. 

Comment. This histologic picture is complicated 
both by post-mortem degeneration and by the ter- 
minal renal failure, to which the retinal edema, 
nerve-fiber changes, detachment, exudate and fold- 
ing are probably due. The complete absence of vis- 
ual cells and the pronounced attenuation of the 
outer nuclear layer may be interpreted as due to a 
primary hereditary retinal degeneration, but the pic- 
ture differs from classical retinitis pigmentosa in 
that the migrating pigment is scattered, confined to 
the outer nuclear layers and shows no attempt at 
a perivascular distribution, nor is there any glial 
replacement of the visual cells. Nevertheless when 
the histology is considered together with the clini- 
cal picture and family history, the diagnosis of pri- 
mary retinal degeneration seems highly probable. 


Discussion 
Both the clinical and histopathologic pic- 
tures in our patients closely correspond to 


that variety of familial nephropathy de- 
scribed under the title of “juvenile familial 


he 


Fig. 8 (Senior, Friedmann and Braudo). Retina 
from equatorial region, showing absence of visual 
cells, attenuation of both nuclear layers, pro- 
nounced narrowing and sclerosis of a retinal ar- 
teriole. (Hematoxylin-eosin, 185.) 
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Fig. 9 (Senior, Friedmann and Braudo). Retina, 
showing migrated pigment in its outer layers where 
the nuclear layer is disordered and atrophic and 
the visual cells are almost completely absent. (He- 
matoxylin-eosin, x 185.) 


nephronophthisis.” In all, six subjects were 
affected ; two died in uremia, two had marked 
impairment of renal function and the remain- 
ing two had polyuria and polydypsia. Each 
one had tapetoretinal degeneration charac- 
terized by minimal fundus change with dis- 
proportionately poor vision and extinction of 
both the photopic a-wave, and scotopic b- 
wave. The two youngest of the affected chil- 
dren had the least fundal changes and the 
greatest visual loss. 

The complete absence of visual cells ob- 
served in the pathologic examination explains 
the total extinction of electroretinographic 
response. 

The pathogenesis of the renal lesion is 
poorly understood. The suggestion has al- 
ready been made** regarding the similar 
renal histology of familial juvenile nephro- 
nophthisis, that the resemblance to pyelone- 
phritis resulted from fibrosis and cellular in- 
filtration secondary to atrophy of the tubules 
rather than from infection. Even were pyelo- 
nephritis present the familial incidence would 
indicate an underlying primary renal defect 
causing the susceptibility to infection. As 
concentrating power appeared first affected, it 
is possible that either the loop of Henle or 
the collecting tubule was involved initially ; 
the histology suggests the former. Whether 
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TABLE 2 
COMBINED OCULORENAL SYNDROMES 


Eyes 


Kidney 


Brook, et al.® Retinitis pigmentosa 


| 
| 
| 


Cystinuria 


Lowe, et al.” | Hydrophthalmos 


Renal acidosis 


Jackson and Linder® 


Retinitis pigmentosa 


Fanconi syndrome 


Reyersbach and Butler® | 


“Congenital abnormalities” (not specified) | Hematuria 


Sohar'® 
atrophic retina 


Spherophakia, congenital post cataracts, 


Albuminuria, hematuria, casts 


Goldbloom, et al." | Anterior cataract 


| Pyelonephritis 


McCance, et al.” | Corneal opacities 


Small glomeruli. Inability to excret 
ammonium 


the later glomerular impermeability with con- 
sequent uremia was secondary to tubular 
atrophy or reflected direct involvement by the 
same pathologic process affecting the tubules 
is unknown. 

In conformity with present concepts of 
familial disorders the assumption is that the 
renal pathology resulted from a defect of a 
single gene causing disorder of a specific 
enzyme, in this case of importance to the 
functioning of the nephron. However, in our 
patients the renal lesions were found in 
association with tapetoretinal degeneration. 
This association of eye and of kidney le- 
sions is by no means unusual. A number of 
families have been described with a variety 
of combined disorders of the eye and kid- 
ney (table 2). The question then arises 
whether a single disordered enzyme was re- 
sponsible for both the eye and the kidney 
pathology or whether two genes in close 
proximity affecting two enzymes were at 
fault. 

It has been suggested** that the renal dis- 


order is transmitted as a simple autosomal 
recessive. In our family, six children of both 
sexes of the total of 13 had combined oculo- 
renal disease. The mother had normal vision, 
a normal-appearing retina but a reduced 
E.R.G, b-wave. She was free of renal dis- 
ease. The group is too small for any firm con- 
clusion but it seems possible that the affected 
mother, in whom both gene penetrance and 
expressivity were reduced or modified, trans- 
mitted the disorder as a simple autosomal 
dominant. 


SUMMARY 


A family is described in which at least 
four and probably six of the 13 children had 
a nephropathy closely resembling juvenile 
familial nephronophthisis. All six of these 
patients also had tapetoretinal degeneration. 
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BOECK’S SARCOID OF THE OCULAR FUNDUS* 
HIsTORICAL REVIEW AND REPORT OF A CASE 


Hersert L. Goutp, M.D. 
New York 


AND 


Hersert E. KAurMaAn, M.D. 


INTRODUCTION 


Lesions of the eyes are conspicuous among 
the widespread manifestations of sarcoidosis 
and, according to various authors®™ occur in 
25 to 64 percent of patients with the disease. 

The most frequent manifestation of ocular 
sarcoid is an anterior uveitis (55 percent).° 
While fundus lesions have been reported, the 
literature on this subject is relatively sparse ; 
the majority of reports have primarily been 
by European authors. Recent accounts in the 
literature suggest, however, that sarcoid of 
the fundus may be more common than gen- 
erally appreciated. Crick,’ in 1955, noted 
chorioretinal lesions in 13 of 21 instances of 
ocular sarcoidosis (62 percent). To date 66 
patients (including the present one) with 
sarcoidosis and fundal lesions have been re- 
ported.® Analysis of these reports reveals 
that 40 cases (most reported after 1940) are 
sufficiently well described so that a charac- 
teristic pattern emerges which could be of 
significant diagnostic value. 


*From the Manhattan Eye, Ear and Throat 
Hospital and the Uveitis Laboratory of the Howe 
Laboratory of Ophthalmology, Massachusetts Eye 
and Ear Infirmary. 


Boston, Massachusetts 


This paper will describe a case of sarcoid- 
osis with typical involvement of the fundus 
as an illustration of the characteristic fundal 
lesions. 

HIsTORICAL 


The evolution of the concept of sarcoid- 
osis as a generalized disease with diverse 
systemic* manifestations began with the ob- 
servations of Jonathan Hutchinson. In 1875, 
he published a chromolithograph of a florid 
coal wharf worker with discrete, patchy, 
purplish, raised cutaneous lesions on the 
limbs who soon died from contracted kidneys 
(it is now recognized that sarcoidosis is 
occasionally accompanied by hypercalcemia 
with renal lithiasis and kidney failure). A 
subsequent observation on a Mrs. Mortimer 
who presented similar lesions prompted 
Hutchinson to name the disease “Mortimer’s 
malady,” a name by which it was known for 
many years. 

In 1889, the French dermatologist, Besnier, 
described a more diffuse type of violaceous 
swelling of the nose, ears and interphalangeal 
joints which he called “lupus pernio.” Three 
years later, Tenneson in France observed a 
case of “lupus pernio” with ear involve- 
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ment, and contributed the first histologic de- 
scription of epithelioid and giant cells in the 
skin lesions. 

The first observation of both systemic and 
cutaneous involvement was by the Nor- 
wegian dermatologist, Caesar Boeck. In 
1899, he reported a case with patchy dis- 
colored firm nodules on the surface of the 
body, face, arms, shoulders and hands ac- 
companied by lymphadenopathy. Histologic 
study of one of these lesions showed sharply 
defined foci of epithelioid cells, with some 
giant cells, permeating the corium. Boeck 
drew attention to the similarity of this case 
to “Mortimer’s malady.” 

The term sarcoid had been coined by 
Kaposi to describe granulomatous cutaneous 
lesions of varying etiology having a similar 
histologic picture (mycosis fungoides, lym- 
phoderma, sarcoma, and so forth) and Boeck 
suggested that this skin lesion be called sar- 
coid because of its resemblance to sarcoma. 
Boeck also noted the involvement of the 
mucosa of the nose and mouth and localiza- 
tion in the palpebral conjunctiva. He de- 


scribed two patients with benign lung lesions 
from whom tubercle bacilli could not be iso- 
lated ; and, in 1905, postulated’? involvement 
of the lungs and internal organs by sar- 


coidosis. 

In 1914, Schaumann performed the first 
autopsy on a patient with generalized sar- 
coidosis and made the first clinicopathologic 
description of the disease. He described three 
patients with the “lupus pernio” of Besnier 
and the “sarcoid” of Boeck with involve- 
ment of the reticulo-endothelial system and 
lungs. Considering these features all to be 
manifestations of the same disease, he called 
it “benign lymphogranulomatosis” to dis- 
tinguish it from the malignant granuloma of 
Hodgkin. 

In the European literature, sarcoidosis is 
often referred to as Besnier-Boeck-Schau- 
mann disease. In this country, the disease is 
usually known as Boeck’s sarcoid or sar- 
coidosis. Despite the demonstration in 1914 
of sarcoidosis as a widespread systemic proc- 
ess, as recently as 1935 no mention of this 
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disease had appeared in a textbook of internal 
medicine.” 

The ocular manifestations were recog- 
nized as an accompaniment of sarcoidosis in 
1909-1910, when Schumaker and Hering first 
drew attention to the iritis accompanying 
sarcoidosis. Although Mikulicz had described 
a syndrome of lacrimal and salivary gland 
swelling with uveitis in 1892, and Heerfordt 
had described the syndrome of uveoparotid 
fever in 1909, it was not until 1936-1937 
that Bruins-Slot and Longscope established 
the relationship of these syndromes to gen- 
eralized sarcoidosis. 

Chorioretinitis was first observed with 
uveoparotid fever by Schou in 1914. 
Schall,** in 1923, reported a similar case but 
it was not until 1925 that Hudelo and Rabut® 
reported the first case of Boeck’s sarcoid 
with chorioretinitis. In 1949 Franceschetti 
and Babel* reviewed the reported cases of 
retinopathy associated with sarcoidosis and 
contributed a case which demonstrated a 
unique fundal picture. This was character- 
ized by discrete yellow waxy retinal and 
choroidal infiltrates often situated periven- 
ously and usually associated with a peri- 
phlebitis. These authors likened these waxy 
yellow patches to candlewax drippings and 
accordingly called this ophthalmoscopic find- 
ing chorioretinitis “en tache de bougie” 
(candle wax spots). They felt that this lesion 
was pathognomonic of fundal sarcoidosis and 
that an identical picture is not seen in any 
other condition. 

In addition to this characteristic fundal 
pattern large choroidal granulomatous vitre- 
ous Opacities, preretinal infiltrates, optic 
nerve tumors, optic atrophy, papilledema and 
papillitis have been reported.® 


CASE REPORT 


On March 21, 1959, a 21-year-old Florida-born 
Negro was admitted to the Medical Service of the 
7520th USAF Hospital because of bronchopneu- 
monia. For several days he had complained of 
mild nonproductive cough, fever, dizziness, short- 
ness of breath and left pleuritic pain. His past his- 
tory was noncontributory. 

On physical examination, the patient was a well- 
developed, well-nourished young Negro, who ap- 
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peared acutely ill. Blood pressure, pulse and temper- 
ature were normal, and fine inspiratory rales were 
noted at both lung bases. The eye examination was 
unremarkable at the time of the initial examination 
and no other physical abnormalities were reported. 

Chest X-ray films revealed accentuated hilar 
shadows and discrete nodular densities, two cm. in 
diameter, distributed throughout each lung field. 
These densities were characteristic of sarcoid. X- 
ray studies of the hands, feet and skull were normal. 

Pertinent laboratory investigations revealed an 
eosinophilia of 10 percent, serum protein of 7.6 gm. 
percent with 3.9 gm. percent albumin, and 3.7 gm. 
percent globulin (A:G ration 1:1), elevated eryth- 
rocyte sedimentation rate, and a normal serum cal- 
cium, BUN and electrocardiogram. Skin tests with 
first and second strength PPD were negative, and 
attempts by culture and guinea pig inoculation to 
isolate tubercle bacilli were not successful. 

Soon after admission, the patient developed uveo- 
parotid fever with swelling of the parotid area, pain 
in the eyes, blurring of vision and photophobia. 
Despite marked bilateral bulbar and circumcorneal 
conjunctival injection, no pathogenic bacteria could 
be cultured from his conjunctivas. Eye examina- 
tion revealed miosis, sluggish pupillary responses 
and conjunctival injection, The fundus examination 
was reported as negative and biomicroscopy was 
not available. Pulmonary sarcoidosis with uveo- 
parotid fever was suspected, but histologic evidence 
was not obtained at this time. 

Topical and systemic steroid therapy (40 mg. of 
prednisone daily) was instituted. Within one week 
there was dramatic improvement. There was a no- 
table decrease in parotid swelling; the eyes be- 
came comfortable; and the chronic cough, which 
had persisted in the face of various therapeutic at- 
tempts, disappeared. On April 22nd, the prednisone 
dosage was reduced to 20 mg. daily. He continued 
to improve and resume a full duty schedule on the 
fourth of May still taking a maintenance dose of 
20 mg. of prednisone daily. At the time of dis- 
charge, the only notable laboratory finding was a 


Fig. 1 (Gould and Kaufman). O.D. The superior 
temporal vein peripherally demonstrates retinal 
nodules which look like drippings of candle wax 
compressing the venous lumina. 
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Fig. 2 (Gould and Kaufman). O.S. Along the in- 
ferior nasal vein there are waxy perivenous retinal 
nodules. Some distal widening and proximal thin- 
ning of the inferior nasal vein is seen where the 
lumen is impinged upon by a retinal nodule. 


partial re-establishment of a normal serum protein 
ration. The total protein was 7.1 with albumin 4.7 
and globulin 3.4 gm. per 100 cc. The chest X- 
ray films showed notable improvement. 

Because of vague gastric pains, steroid therapy 
was discontinued on June 20th. The patient did rel- 
atively well without steroid therapy for a month 
but then suffered a relapse. He was readmitted to 
the hospital on July 24th with a bullous purpuric 
eruption on tongue, petechiae on the palate and lips, 
a small petechial hemorrage on the sclera of the 
right eye, and a two-fingerbreadth palpable liver 
without demonstrable splenomegaly. There was no 
enlargement of the parotid glands. 

The hemogram was normal except for a platelet 
count of 60,000 per cu. mm. The bleeding time was 
20 minutes, the coagulation time six minutes, and 
the sedimentation rate (Winthrobe method) was 
38 mm. Sternal bone marrow aspiration revealed 
megakaryocytic hyperplasia with absence of plate- 
let formation. The total serum protein was 7.3, 
albumin 2.6, and globulin 3.8 gm. percent, again 
showing a reversal of the A/G ratio. Urinalysis, 
BUN, and liver function studies were normal. 

The patient complained of intermittent blurring 
of vision and photophobia. Examination of the eyes 
revealed petechial hemorrhages on the bulbar con- 
junctivae. The pupils were miotic and sluggish in re- 
acting to light. Extraocular movements were nor- 
mal and the adnexae were clear. Funduscopy re- 
vealed a slightly hazy media, O.D. The discs were 
normal. A few scattered hemorrhages and scant 
exudates were noted. Although the arteries were 
normal in appearance, periphlebitis was present. The 
veins were sheathed and along their course discrete 
pearly off-white waxy nodular lesions were liber- 
ally scattered (figs. 1, 2, and 3). In many areas 
the nodules appeared to constrict the veins, caus- 
ing a distal increase and proximal decrease in 
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Fig. 3 (Gould and Kaufman). O.S. Waxy infil- 
trates are seen along the course of the inferior tem- 
poral vein, with periphlebitis. 


their diameters. Some veins showed areas of re- 
duplication and marked tortuosity. In addition, in 
the periphery a few waxy yellow, well-defined cho- 
roidal nodules were observed, and some of these 
were surrounded by a faint gray-black pigment. 
Biomicroscopy demonstrated an aqueous flare, 
“mutton fat” keratic precipitates, and large trans- 
lucent vascularized nodules on the right iris at 
the pupillary margin. Synechia formation was ab- 
sent, and visual acuity remained 20/20. 

Topical and systemic steroids were resumed and 
the signs of anterior chamber activity diminished ; 
the retinal hemorrhages disappeared; and only the 
perivenous nodules and the yellow waxy choroidal 
nodules remained. The platelet count rose from 
60,000 to 160,000 per cu. mm. remaining within 
normal range thereafter, and the appearance of the 
lungs on chest X-ray examination was improved. A 
kviem test was reported by Dr. D. Geraint James as 
positive and a liver biopsy was consistent with the 
diagnosis of sarcoidosis. 

The patient was discharged to full duty on Sep- 
tember Ist, still taking 20 mg. of predinose daily. 
At the last examination the aqueous flare and the 
Koeppe nodules had disappeared, the keratic precip- 
itates could be seen on the right. On fundus exami- 
nation the discrete waxy yellow perivenous nodules 
had become less distinct and appeared faded and 
smaller. The veins were less compressed and had 
lost some of their tortuosity. The peripherally 
placed waxy choroidal nodules had also faded and 
diminished in size. Visual acuity had not been com- 
promised throughout the disease. 


CoMMENT 


This case of well-documented systemic 
sarcoidosis with uveoparotid fever, demon- 
strated a fundal morphology which accord- 


ing to some authors is pathognomonic.* The 
perivenous candle-wax spots (“en tache de 
bougie”) accompanied by a marked periphle- 
bitis are the essential features of fundal 
sarcoid. While other ophthalmoscopic pic- 
tures may be produced, that is, vitreous 
opacities (sometimes appearing as a string 
of pearls in the dependent portion of the 
posterior pole’), choroidal nodules, pre- 
retinal infiltrates and optic nerve involve- 
ment, chorioretinitis “en tache de bougie” 
with periphlebitis is virtually pathognomonic. 

It should be noted in passing that this pa- 
tient developed a rare manifestation of sar- 
coidosis, thrombocytopenia. To date only 20 
cases have been reported.* Splenic hormonal 
suppression of the bone marrow is thought 
to occur and splenectomy appears to be the 
treatment of choice.? In this case the re- 
sponse to steroid therapy was prompt and 
effective. 

This patient again emphasizes the im- 
mense value of corticosteroid therapy in ocu- 
lar sarcoidosis. If therapy is instituted early 
in the exudative phase of the disease, prog- 
nosis is good. 


SUMMARY 


1. A brief history of sarcoidosis is given. 

2. A case of systemic sarcoidosis with 
ocular involvement is presented. 

3. In addition to uveoparotid fever a char- 
acteristic type of chorioretinitis is present 
which is felt to be pathognomonic. 

4. This lesion is characterized by discrete 
yellow waxy infiltrates along the course of 
the retinal veins which have the appearance 
of drippings of candle wax called chorioreti- 
nitis “en tache de bougie.” This is accom- 
panied by periphlebitis. 

5: Response to corticosteroid therapy was 
prompt and dramatic. 

210 East 64th Street (21). 

243 Charles Street (14). 


Fundus photography courtesy of The Medical 
Illustration Department, Institute of Ophthalmol- 
ogy, London, England. 
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FACTORS INFLUENCING RETINAL NEW VESSEL FORMATION* 
Georce N. Wise, M.D. 


New York 


About 70 years ago retinitis proliferans 
was explained as due to the organization of 
preceding vitreous hemorrhage. This is the 
mechanism still proposed in current text- 
books. A comparable explanation—organiza- 
tion of preceding hemorrhage—is presently 
accepted as the mechanism for the subretinal 
fibrovascular tissue produced in Coats’ dis- 
ease and disciform macular degeneration. 

In this report a recently proposed theory’ 
explaining both preretinal and subretinal fi- 
brovascular proliferation on an identical ba- 
sis will be reviewed, and new clinical and 


*From the Department of Ophthalmology, New 
York University School of Medicine. This investi- 
gation was supported by grant B-1587 (C2) Na- 
tional Institutes of Health, Bethesda, Maryland. 
All microscopic material came from the collection 
of the Armed Forces Institute of Pathology, Wash- 
ington, D.C. Presented at the Pan-Pacific Surgical 
Association meeting, September, 1960. 


microscopic supporting evidence presented. 

According to usual definition, retinitis pro- 
liferans is the growth of new blood vessels 
and their associated fibrous scaffolding into 
the vitreous. As will be subsequently shown, 
this definition also holds for the subretinal 
growth of fibrovascular tissue. 

Ballantyne? divided retinitis proliferans 
into two types, reté and fibrotic. In the reté 
form the proliferation is predominantly vas- 
cular. Delicate new vessels of capillary struc- 
ture but wider lumen, with their associated 
scarcely visible fibrous scaffolding, grow on 
the inner retinal surface. Such vessels can 
sometimes: be seen clinically growing from 
small obstructed veins, and their microscopic 
connection with small obstructed veins and 
capillaries has been demonstrated.’ In fibrotic 
proliferans fibrosis predominates and vessels 
when present are often larger but fewer in 
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Fig. 1 (Wise). Shows a nest of proliferating en- 
dothelial cells in the nerve fiber layer of very early 
retrolental fibroplasia. Throughout this retina very 
few patent capillaries were seen. Those present were 
engorged with red blood cells and readily visible. 
Nowhere had new vessels entered the vitreous 
which was completely free of blood (A.F.1.P. 
261608). 


Fig. 3 (Wise). Shows a reté tuft breaking 
through the internal limiting membrane—a slightly 
later stage of retrolental fibroplasia. Notice the 
tendency to grow along the inner retinal surface 
near the hypoxic retinal cells. There was no vitre- 
ous hemorrhage (A.F.I.P. 733678-O.S.). 


Fig. 2 (Wise). Shows an area from another case 
of retrolental fibroplasia. Notice the multiple nests 
of proliferating endothelial cells in the nerve fiber 
layer. There was no free blood in the vicinity of 


these tufts. Another sector of this retina showed 
extensive intravitreal new vessel penetration and 
vitreous hemorrhage clearly originating from these 
fragile new vessels (A.F.1.P. 338716). 
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number. In late stages vessels may be ab- 
sent. When present, these vessels also have 
been shown histologically to arise from ob- 
structed retinal veins.* 

Ballantyne in diabetes? and Ashton and 
Cook in retrolental fibroplasia* have demon- 
strated microscopically that reté proliferans 
may develop without repeated pre-existing 
vitreous hemorrhage. Careful and frequent 
slitlamp observations of progressive diabetic 
retinopathy will commonly demonstrate both 
reté and fibrotic proliferation arising and 
extending into a clear vitreous without pre- 
existing hemorrhage. 

If not only reté but also fibrotic proliferans 
develop prior to the onset of vitreous hemor- 
rhage, what then is the stimulus for new ves- 
sel growth? 

The unicellular organism has ne vascular 
system. It carries on physiologic exchange 
with its environment directly through the cell 
wall. As one moves up the phylogenetic scale, 
organisms become more complex. Such cel- 
lular complexes have some external cells still 
in direct relation with their environment, and 
other internal cells now removed from it. 
The latter are then unable to carry on direct 
exchange with the now remote environment. 
It is at this stage that a vascular system de- 
velops. Thus vessels arise in response to a 
basic cellular need—they transport the en- 
vironment to the cell so to speak. 

Not only do vessels originally develop in 


response to cellular metabolic demands, but 
the changing vascular patterns seen in the 
developing embryo are “primarily functional 


” 


adaptions” to the everchanging cellular re- 
quirements. At any given instant the vascular 
pattern represents a “physiologically appro- 
priate” system for the tissues under prevail- 
ing conditions.® As an individual organ de- 
velops, a capillary plexus grows from re- 
gional blood vessels to meet the local cellular 
requirements. Those capillaries carrying 
blood to the cells later become arterioles ; 
those carrying blood from the cells, venules. 
This differentiation into artery or vein is a 
later development and appears dependent on 


Fig. 4 (Wise) Shows extensive reté retinitis pro- 
liferans on the inner retinal surface in retrolental 
fibroplasia. Another area of this section shows a 
few free red blood cells in the vitreous obviously 
derived from breaks in the fragile new vessels 
(A.F.1.P. 488849). Arrow indicates internal limit- 
ing membrane. 


the direction of blood flow and the intralumi- 
nal pressure. The arterialization of vein walls 
in cases of arteriovenous fistula demonstrates 
that this adaptive ability does not disappear 
from mature vessels.® As cellular require- 
ments are adequately fulfilled certain unnec- 
essary vessels may atrophy or disappear. The 
ligamentum teres may be considered an ex- 
ample of this. 

Thus, both phylogenetically and embryo- 
logically, blood vessels develop in response to 
a cellular metabolic need. What then occurs 
in the adult retina with its mature vascular 
system to cause new vessels to grow? 

It has been proposed that retinal venous 
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Fig. 5 (Wise). From a late case of retrolental fibroplasia. The fibrovascular preretinal membrane had 
detached the retina and drawn it into this loop near the ora. Although the retinal loop shows marked cell 
loss, viable retinal cells remain. Notice the early strands of proliferation from the vascular membrane 
passing the few free red blood cells present and extending toward these hypoxic retinal cells. Arrews 
indicate the direction of growth (A.F.1.P. 733678-O.D.). 


Fig. 6 (Wise). From another late case of retro- 
lental fibroplasia. The retina had become detached 
and rods and cones were somewhat degenerated. 
Notice the subretinal strand of connective tissue 
originating from the retina (arrow) and extending 
along the subretinal surface. Although no subreti- 
nal hemorrhage was present, the eye was not enu- 
cleated early enough to exclude its possible pre- 
vious occurrence. (A.F.I.P. 711793). 
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or capillary obstruction triggers the develop- 
ment of retinitis proliferans.’ Regardless of 
the obstructive mechanism, such blockage 
leads to circulatory impedance in the drainage 
area of the involved vessels, Here, a relative 
cellular hypoxia develops and such cells are 
adversely affected but do not die. These hy- 
poxic cells elaborate a vasoformative stimu- 
lus. In response to this stimulus, new blood 
vessels develop predominantly from regional 
capillaries and veins in an effort to restore 
circulation. With satisfactory restoration of 
circulation, hypoxic retinal cells are ade- 
quately oxygenated and return to metabolic 
equilibrium. Production of vasoformative 
stimulus now stops and new vessel growth 
ceases. 

Retinal arterial obstructions, in such an 
end-artery system, lead to infarction and cell 
death. With cell death no vasoformative stim- 
ulus is elaborated and no vascular prolifera- 
tion ensues. 

Recently, diseases obstructing the aortic 
arch area have been shown to produce retini- 
tis proliferans.**° Obstructions of the inter- 
nal carotid artery conversely usually produce 
retinal infarction and no proliferans. 

In the aortic arch syndrome there is a 
slowly progressive, decreasing supply of ar- 
terial blood to the eye. As this syndrome 
develops, retinal cells become hypoxic and 
some sufficiently so to produce a vasoforma- 
tive stimulus. In response to the latter, retini- 
tis proliferans develops. As blood flow to the 
eye continues to lessen, critical levels of 
hypoxia are reached and an increasing num- 
ber of retinal cells die. At length oxygena- 
tion becomes inadequate for the support of 
retinal function, and finally infarction occurs. 
The gradual failure of vision in some such 
cases is quite compatible with this concept. 

On the other hand, arterial obstructions of 
the internal carotid or ophthalmic artery usu- 
ally produce direct infarction without retini- 
tis proliferans. The fundus picture produced 
by such infarction may be less classic than 
that commonly seen with obstruction of the 
central retinal artery but the functional result 
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Fig. 7 (Wise). From a very late case of retro- 
lental fibroplasia. The retina was in a detached 
scarred mass behind the lens. Near the ora retinal 
topography was sufficiently retained to demonstrate 
these subretinal buds of vasoproliferation (arrows). 
Notice the pigment accumulation about some sub- 
retinal vascular tufts (A.F.1.P. 273936). 


Fig. 8 (Wise). Shows the extreme vascularity of 
early extensive reté retinitis proliferans in retro- 
lental fibroplasia. Notice the sparse and delicate 
early connective tissue scaffolding (A.F.LP. 
801367). 
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Fig. 9 (Wise). Shows a heavy fibrosis of late fi- 
brotic retinitis proliferans in this same disease. No- 
tice the paucity of blood vessels. These micro- 
photographs were taken from comparable regions 
of two different eyes. One early (fig. 8) and the 
other late (fig. 9) show that reté and fibrotic prolif- 
erans are simply different manifestations of the 
same basic process. In both Figures 8 and 9 (L.) 
indicates lens; (R) retina; (V.M.) vascular mem- 
brane) and (F.M.) fibrotic membrane (A.F.I.P. 
511042). 


is comparable." In both instances vision fails 


dramatically. 
Thus, aortic arch obstruction produces a 
gradually increasing retinal cell hypoxia, 


some cells remaining at the critical level long 
enough to produce a vasoformative factor and 
its resulting retinitis proliferans. On the 
other hand, with arterial obstruction above 
the arch, retinal cells pass too rapidly through 
this critical hypoxic zone and cell death 
without proliferans results. 

While insufficient data are available to ex- 
plain adequately these two different retinal 
reactions to arterial obstruction, certain fac- 
tors are suggested. The more gradual the 
retinal oxygen deprivation and the longer 
retinal hypoxia remains in the critical zone, 
the more likely is a proliferative retinal. re- 
sponse. A distant obstruction at the aortic 
arch would more likely be accompanied by 
some collateral circulation to the eye. This in 
turn would make retinal oxygen deprivation 
a more gradual affair. Internal carotid ob- 
structions are commonly due to atherosclero- 
sis. Terminal lumen closure in atherosclerosis 
is often due to hemorrhage beneath the 
sclerotic plaque, sudden thrombosis over the 
plaque or combinations of these rapidly oc- 
curring processes. Thus internal carotid ob- 
struction would likely produce a rapidly pro- 
gressive retinal oxygen deprivation. Infarc- 
tion, therefore, without proliferans would be 
expected. Future reports may well show that 
such a clean-cut division between these two 
factors does not hold in all cases. 


Fig. 10 (Wise). A schematic rep- 
resentation of the vascular growth 
concept in Coats’ disease. The veins 
in the detached mound area have 
been obstructed. Here massive sub- 
retinal exudation separates the ret- 
ina from the choroid. All retina out 
to the ora drained by these ob- 
structed veins would be hypoxic. 
Here, vasoformative factor would 
be elaborated, becoming most con- 
centrated in outer retinal layers at 
the mound, and being present only 
in inner retinal layers in the unde- 
tached retina beyond the mound. 
Vasoproliferation would therefore 
be subretinal in the mound area and 
preretinal peripheral to the mound. 
The arrows and insets indicate these 
different directions of growth. 
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Fig. 11 (Wise). Cross section of a globe in the 
chosen case of Coats’ disease. All stages of sub- 
retinal fibrovascular proliferation were present. 
(Arrow 1) Indicates the oldest mound of subreti- 
nal organization. Other sections of this mound 
demonstrated suggestive proliferation down from 
the retina and a definite chorioretinal vascular con- 
nection. (Arrow 2) Indicates the second oldest 
mound, Other sections of this mound showed beau- 
tiful subretinal fibrovascular proliferation down- 
ward from retinal capillaries. No choroidal connec- 
tion was present. (Arrow 3) Designates two zones 
of early subretinal fibrovascular proliferation from 
the retina. Other sections showed the zone on the 
left to be older while that on the right demon- 
strates many very early subretinal reté tufts, all 
developing from retinal capillaries. (Arrow 4) 
Points to preretinal reté proliferans near the ora. 
Other sections showed preretinal reté at the ora 
across the globe and prepapillary retinitis prolif- 
erans limited to the area adjacent to the disc. The 
firm chorioretinal connections at the disc and ora 
would hold the retina near the choroid in these two 
places and proliferation toward the vitreous would 
be anticipated. No section of this globe showed 
blood in the vitreous or beneath the retina. 


In retinal vein obstruction, circulation in 
the stagnant vascular bed behind the block 
does not cease. Slowly moving sludged blood 
throughout such an area has been observed 
clinically.** As a result of the slowed circu- 
lation time through such a zone, just the 
proper degree of cellular hypoxia is pro- 
duced to stimulate a proliferative reaction. In 
the aortic arch syndrome a comparable de- 
gree of cellular hypoxia is produced by a 
decreased volume of blood flow. The two 
different mechanisms thus produce the same 
effect at the cellular level. 

At any rate, it can be stated that capillary 
or vein obstruction from whatever cause 


commonly leads to retinitis proliferans. Of 


arterial obstructions, only those at the aortic 
arch level have so far been reported to pro- 
duce this syndrome. 

In early retinitis proliferans retino-cho- 
roidal contact is preserved and outer retinal 
layers are satisfactorily oxygenated by diffu- 
sion from the adjacent choriocapillaris. Fol- 
lowing arterial blockage at the aortic arch or 
retinal capillary or venous obstruction, inner 


retinal layers become hypoxic. A vasopro- 
liferative stimulus from hypoxic retinal cells 
develops locally. In response to this stimulus, 
new blood vessels with their connective tis- 
sue scaffolding grow primarily from veins 
and capillaries of the inner retinal layers and 
overflow into the vitreous. 

If the retina is detached in the presence of 
local capillary or venous obstruction, the oxy- 
gen status just described in retinitis pro- 
liferans no longer obtains. Inner retinal lay- 
ers become relatively hypoxic as before, but 
outer retinal layers, now utterly dependent 
on the complete integrity of the retinal cir- 
culation, become much more severely hy- 
poxic. Under such circumstances, a vasofor- 
mative factor develops in inner retinal layers 
as before, but is much more concentrated in 
outer retinal layers. In response to this, the 
direction of vasoproliferation is directly re- 
versed. Vascular tufts and their associated 
connective tissue develop and proceed toward 
outer retinal layers and overflow into the 
subretinal space. 

In the presence of a normal retinal cir- 
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Fig. 12 (Wise). Shows the preretinal reté indi- 
cated in Figure 11 (Arrow 4). In this photomicro- 
graph Arrow 1 points to the highly vascular 
slightly fibrotic preretinal reté proliferans whose 
site of origin from retinal capillaries is indicated at 
Arrow 2. 


culation, mechanical removal of outer retina 
from its choriocapillary source of oxygen 
creates an outer retinal hypoxia insufficient 
to produce a vasoformative factor. A normal 
retinal circulation is apparently sufficient to 
oxygenate adequately outer retinal layers un- 
der these circumstances. Thus, a properly 


Fig. 13 (Wise). A high-power view of the latter 
(fig. 12, arrow 2) demonstrating the retinal origin 
of this preretinal reté. The arrow indicates the 
point of internal limiting membrane penetration by 
the vascular tuft. 


reapposed bullous retinal detachment again 
functions normally without intervening new 
blood vessel formation. Both circulatory im- 
pedence and detachment are necessary for 
subretinal fibrovascular proliferation. 

Simple detachment in the reactive imma- 
ture retina of retrolental fibroplasia is suffi- 
cient to produce subretinal new vessel forma- 
tion.’ The massive subretinal exudation in 
the less reactive mature retina of Coats’ dis- 
ease undoubtedly aids in making the outer 
retina hypoxic. It would further block outer 
retinal layers from their normal source of 
oxygen—the no longer adjacent choriocapil- 
laris. 

I shall now present microscopic and clini- 
cal illustrations of these principles at play in 


Fig. 14 (Wise). Shows an early subretinal reté 
tuft taking origin from the retinal capillary bed 
and breaking through into the zone of subretinal 
exudate. This tuft appeared beneath the detached 
retina in that zone indicated to the right of Figure 
11, Arrow 3. Here, and in the next three figures. 
(V) vitreous, (Ex) subretinal exudate. No subret- 
inal hemorrhage was present. 


O44 
\ 
- 
4 


RETINAL NEW VESSELS 


three different human diseases: retrolental 
fibroplasia, Coats’ disease and diabetic reti- 
nopathy. 


RETROLENTAL FIBROPLASIA (figs. 1-9) 


Sufficient oxygen exposure of the prema- 
ture infant results in retinal vaso-oblitera- 
tion. The oxygen tension in the older cho- 
roidal circulation rises and reaches levels 
sufficient to supply the entire retina ade- 


Fig. 15 (Wise). Shows another subretinal reté 
tuft developing from the retinal vascular bed and 
extending beneath the retina just above the sub- 
retinal exudate. The arrow indicates the direction 
of vascular growth. Notice the tendency of these 
vessels to extend along the under surface of the 
retina. Notice also the pigment accumulation in this 
subretinal tuft and its similarity to the pigment 
clumping in a comparable subretinal tuft in retro- 
lental fibroplasia (fig. 7). The vascular reté in 
this photograph lay beneath the second oldest 
mound of Coats’ disease shown in Figure 11, at 
Arrow 2. No subretinal hemorrhage was present. 


oF 


Fig. 16 (Wise). Taken from another region of the same retinal mound shown in the preceding photo- 
graph. This tuft came from retinal capillaries at the edge of the mound, penetrated the retina, and spread 
along the under surface of the retina just above the subretinal exudate (Ex). The arrow indicates its direc- 
tion of growth. The two parallel dark lines are artefacts due to a slight fold in the tissue section. Notice 
again the affinity of such subretinal new vessels and pigment clumps. 
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as ey. 
Fig. 17 (Wise). Shows an extensive subretinal 
vascular tuft originating in the retinal capillary 
bed and penetrating the retina in the direction in- 
dicated by the arrow. This section was taken from 
the region indicated to the left of Figure 11, Arrow 
3. There was no subretinal hemorrhage. 


quately. If this level of oxygen concentra- 
tion persists long enough, and retinal vessels 
remain obliterated sufficiently long, some thin- 
walled capillaries and possibly small veins 
remain permanently closed. Their luminal 
walls become adherent. 

On re-exposure of such an infant to air, 
oxygen tension in the choroid returns to its 
normal level. The choroidal circulation con- 
tinues its adequate oxygenation of outer 
retinal layers but at this oxygen tension level 
it is now unable to oxygenate adequately 
inner retinal layers. The latter again become 
dependent on the now obliterated retinal cir- 
culation. Larger arteries and veins are seen 
to reopen and become dilated in response to 
inner retinal hypoxia. The normal appear- 
ance of ganglion cells proves the reopening 


of smaller arterioles, for these cells are ex- 
tremely sensitive to arterial obstruction and 
usually show nuclear fragmentation within 
two hours after blockage of their arterial 
blood supply. Widespread circulatory im- 
pedence at the capillary-small vein level 
therefore remains. This blockage insures suf- 
ficient circulatory stagnation to keep inner 
retinal layers hypoxic. Hypoxic inner retinal 
cells elaborate a vaso-stimulating factor, in 
response to which new vessels develop in the 
inner retinal layers and overflow into the 
vitreous. 

In areas of retinal detachment, outer ret- 
inal layers, removed from their usual cho- 
roidal blood supply become dependent on 
oxygen supplied by the now impeded retinal 
circulation. Such outer retinal layers would 
thus be more hypoxic than the overlying in- 
ner retina. In these areas of detachment then, 
vasoproliferation would be reversed, extend- 
ing toward outer retina and overflowing into 
subretinal regions. 


Coats’ DISEASE (figs. 10-17) 

Those cases of Coats’ disease showing vas- 
cular changes, Coats’ original group II, have 
vascular obstructions as a prominent feature. 
Both arterial and venous occlusions have 
been demonstrated but the latter greatly pre- 
dominate. Retinal areas supplied by an ob- 
structed artery would be infarcted and no 
reaction pertinent to this discussion would 
ensue. However, in retinal areas fed by 
patent arterioles and drained by obstructed 
venules, retinal cells would become hypoxic 
and elaborate vasoformative factors, in re- 
sponse to which vasoproliferation would be- 
gin. Its direction of growth would be toward 
the inner retinal layers and vitreous where 
the retina maintained contact with the cho- 
roid. In detached retinal mounds due to sub- 
retinal exudation, the direction of vascular 
growth would be just the reverse—toward 
the more hypoxic outer retinal layers and 
the subretinal space. 

Our incomplete knowledge of Coats’ dis- 
ease stems in part from the paucity of early 
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Fig. 18 (Wise). Fundus photo- 
graph showing proliferative juvenile 
diabetic retinopathy. Up to the time 
of this photograph vision had been 
20/20. The retinopathy was discov- 
ered on routine examination. The 
vitreous was completely clear and 
free of blood. Later the patient be- 
came immediately aware of a small 
vitreous hemorrhage. Close ques- 
tioning revealed no such previous 
episode. The patient was a highly 
intelligent young woman and her 
history was reliable. Notice the 
scattered patches of reté retinitis 
proliferans. The arrow indicates an 
older patch of beginning fibrosis 
(fibrotic proliferans). 


microscopic material. Attempting to unravel 
its pathogenesis by study of well-advanced 
or late cases is comparable to a similar en- 
deavor in retrolental fibroplasia. The impos- 
sibility of the latter has recently been clearly 
demonstrated. 

In the present study, four early cases of 
Coats’ disease, all showing subretinal vaso- 
proliferation in beginning stages, were ex- 
amined. Sections from one of _ these 
(A.F.1.P. 730688) which demonstrate beau- 
tifully the underlying principles of this re- 
port were utilized. Other details gleaned 
from this study will be reported separately. 


DIABETIC RETINOPATHY (figs. 18-25) 

A patchy obliteration of the retinal capil- 
lary bed is an early feature of diabetic reti- 
nopathy. Dilatation of retinal veins is another 
early finding. Slowing of the venous circula- 
tion as an early feature of conjunctival dia- 
betic angiopathy has also been demon- 
strated.** A patchy hypoxia of retinal cells 
in the inner layers would result from such 
retinal vascular changes. As the retina, early 
in this disease, occupies its normal position 
against the choroid, the outer retinal layers 
would be adequately oxygenated. Therefore, 
in response to this patchy inner retinal cell 
hypoxia, scattered reté tufts on the retinal 
surface would be anticipated as the disease 
progresses. With extensive hypoxia of the 
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inner retinal layers, fibrovascular prolifera- 
tion from the disc could occur. 

Dr. N. W. Humpage kindly permitted me 
to use the material in Figures 24 and 25. He 
supplied the following data: 

This 67-year-old woman had known of 
diabetes for 16 years and had taken 40 units 
of N.P.H. insulin for years. Her good right 
eye had typical diabetic retinopathy with 
numerous microaneurysms, hemorrhages and 
exudates. The left enucleated eye was blind, 
painful, had blood in the anterior chamber, 


Fig. 19 (Wise). A microphotograph of such dia- 
betic reté retinitis proliferans on the inner retinal 
surface. Its retinal origin is indicated by the arrow 
(A.F.1.P. 802209). 
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Fig. 20 (Wise). Shows a large prepapillary vas- 
cular network in the right eye of a patient with ex- 
tensive diabetic retinopathy. As months passed the 
delicate fibrosis seen here became somewhat heavier. 
The vitreous was free of blood. 
and the interior had never been seen because 
of a plastic membrane over the pupillary area 
and cataract. 

The subretinal exudation pictured in Fig- 
ure 24 was sufficient to detach the retina 
locally. Notice the exudate streaming down 
through the retina, giving an appearance 
somewhat reminiscent of a mound in Coats’ 
disease. A lesion such as this, combined with 
the circulatory impedence of diabetes, should 
cause greater outer retinal hypoxia in this re- 
gion of detachment. Therefore, any vasopro- 
liferation here should be reversed in direc- 
tion from that usually seen in diabetic 
retinitis proliferans. It should be headed 


Fig. 21 (Wise). A fundus photograph showing 
fibrotic proliferans over the left superior temporal 
vein of the same patient shown in Figure 20. There 
was no vitreous hemorrhage. 


Fig. 22 (Wise). A fundus photograph of a patient 
with mild diabetic retinopathy but with marked 
venous changes, especially of the superior veins. 
Her vitreous was perfectly clear and free of blood. 
As retinitis proliferans was anticipated, she was 
re-examined at close regular intervals. 


down beneath the retina. Normally, no 
retinal vessels appear external to the outer 
border of the inner nuclear layer. Therefore 
any vessels found beyond this line would 
constitute abnormal vasoproliferation to- 


ward the subretinal region. 
The arrow in Figure 24 indicates just such 


vasoproliferation headed beneath the retina. 


Fig. 23 (Wise). A photograph of the same fun- 
dus as in Figure 22 eight months later, showing an 
early sheaf of fibrotic proliferans (arrow) develop- 
ing from the disc area, penetrating the vitreous, 
and angling toward the more hypoxic upper ret- 
ina—the area of greatest venous dilatation. There 
had been no intraocular hemorrhage during this 
period of close observation and the vitreous was 
still clear and free of blood. Shortly after this 
photograph, massive vitreous hemorrhage occurred. 


These capillaries must be new to have reached 
this area well beneath the outer border of the 
inner nuclear layer (A.F.I.P. 802209). 


SUMMARY 


A critical level of retinal cell hypoxia 
causes such cells to elaborate a vasoprolifera- 
tive stimulus. In response to the latter, fibro- 
vascular retinitis proliferans develops, Ret- 
inal venous or capillary obstruction is a com- 
mon mechanism and arterial obstruction at 
the aortic arch an uncommon device, pro- 
ducing just this proper degree of retinal cell 
hypoxia. In the presence of either of these, 
if the retina is in its normal position against 
the choroid, outer retinal layers will be nor- 
mally oxygenated by the choriocapillaris. 
Vasoformative factors will therefore develop 
only in inner retinal layers. Responding to 
this, vasoproliferation will occur in the inner 
retina and overflow into the vitreous. With 
retinal detachment and this same circulatory 
embarrassment, outer retinal layers in the 
detached area are removed from their nor- 
mal source of oxygen and become dependent 
upon the now inadequate retinal oxygena- 
tion. In such regions outer retinal layers 
would be more hypoxic than the overlying 
inner retina, and therefore would have a 
greater concentration of vasoformative fac- 
tor. Responding to this reversed situation, 
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tient with diabetic retinopathy, showing an unusually 
massive subretinal diabetic exudation in this area. 
Figure 19 shows another region of this same sec- 
tion with neovascular reté growing toward the 
vitreous where there is no subretinal exudation. 


vasoproliferation in detached zones would be 
reversed in direction and extend into outer 
retinal layers, overflowing into the subretinal 
space. 

Reté and fibrotic retinitis proliferans are 


Fig. 25 (Wise). Shows the same 
area as in Figure 24 more highly mag- 
nified. Red blood cells can be seen in 
this capillary channel. No subretinal 
hemorrhage was present (A.F.I.P. 
802209). 
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different manifestations of the same basic 
process. 

Vitreous or subretinal hemorrhage plays 
no essential part in the development of this 
syndrome. Indeed, either is commonly a sec- 
ondary manifestation resulting from rupture 
of previously formed delicate new blood 
vessels. 

Clinical and microscopic illustrations of 
these principles at play in three different 
human diseases are presented. 

The application of these tenets to the 
course of disciform macular degeneration, 
to the retinal and systemic pathology of 
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sickle-cell disease, to the sequence of events 
in other systemic diseases such as interstitial 
fibrosis of the lung, cirrhosis, phlebopathic 
ulcers of the leg (varicose ulcers), to the 
mechanism of postoperative adhesion forma- 
tion and even to simple wound healing will 
be subsequently reported. 

550 First Avenue (16). 
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EVALUATION OF THE TOKYO MEDICAL COLLEGE 
COLOR VISION TEST* 


Louise L. SLtoan, Pu.D. 
Baltimore, Maryland 


The chief purpose of the present investi- 
gation is evaluation of the pseudo-isochroma- 
tic plates developed by the Tokyo Medical 
College.’ This series of plates, which we will 


*From the Wilmer Ophthalmological Institute 
of the Johns Hopkins Medical School and Hos- 
pital. This research was supported by Grant B-810 
from the National Institute of Neurological Dis- 
eases and Blindness, Public Health Service, 
Bethesda, Maryland. 


refer to hereafter as the TMC test, resem- 
bles the AO-HRR? test in that, with rela- 
tively few plates, it attempts not only to dis- 
tinguish between normal and deficient color 
perception but also to classify the type of 
defect and to distinguish three grades: 
Group I comprises five plates, each of 
which presents a single digit composed of 
pale orange discs on a background of green- 
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ish-yellow discs. The function of this group 
of screening plates is to detect all those who 
have deficient red-green color perception of 
either the deutan or the protan type. 

Group II comprises two plates, each com- 
posed of a single blue digit on a gray back- 
ground. Their function is to detect a tritan 
deficiency, a very rare type of subnormal 
color perception, 

Group III consists of three plates each 
with a reddish-purple and a_ bluish-green 
digit on a purple background. It is expected 
that the reddish-purple digit will be invisible 
to those with a protan type of defect, the 
bluish-green digit to those with a deutan 
type of defect. 

Group IV consists of three plates each of 
which contain two digits. The background 
spots are a yellowish-green. The two digits 
on each plate are of a similar orange hue but 
differ in chroma (saturation). The function 
of the plates of Group IV is to distinguish 
three different degrees of red-green color de- 
ficiency among those who fail to read the 
screening plates of Group I. 

Those who fail only the screening plates 
and read correctly both the high chroma and 
low chroma digits of Group IV are classed 
as Grade 1 (mild defect). Those who read 
only the high chroma digits of Group IV are 
classed as Grade 2 (moderate defect). Those 
who cannot distinguish even the high chroma 
digits are classed as Grade 3 (severe defect), 
The TMC test does not provide any demon- 
stration plate on which the numbers can be 
read by all protans and deutans as well as 
by normal subjects. In this study the two 
plates of Group II were shown before the 
plates of Group I so that they might serve 
as demonstration plates. This change in 
order of presentation should reduce the inci- 
dence of false failures, particularly in the case 
of young children who are likely to be con- 
fused by unfamiliar digit forms. 

Part I of this report is concerned with 
evaluation of the five plates of Group I which 
comprise the screening test for red-green 
color deficiency. The plates of Group III 


TOKYO COLOR VISION TEST 


651 


for determining type and those of Group IV 
for determining degree of defect will be con- 
sidered in Parts Ii and ITI. 


I. Evacuation or TMC 
SCREENING TEST 
EXPERIMENTAL PROCEDURE 

Evaluation of a new screening test for the 
detection of red-green color deficiency re- 
quires the adoption of independent criteria 
for classifying the subjects as either normal 
or color deficient. In this study two other 
pseudo-isochromatic plate tests were used as 
criteria. One of these was the 12th edition 
of the Ishihara test, the other was a specially 
selected group of 16 plates. In a previous 
study* I described a similar selection of 20 
pseudo-isochromatic plates which provided a 
clean-cut difference in the error scores of 
normal and of color deficient subjects. 

Selection of the individual plates was 
based on the two rates of misclassification, 
designated Qn and Qp. Qn is the percent of 
normal subjects who read the plate incor- 
rectly, and Qp is the percent of color defi- 
cient subjects who read it correctly. A meth- 
od of combining these two percentages to 
give a single index of diagnostic efficiency 
has been described elsewhere.* 

The 16-plate test used as one of the cri- 
teria in the present study is an improvement 
on the earlier 20-plate test in that the average 
rates of misclassification are somewhat 
smaller. Table 1 lists the plates used, shows 
the test from which each was taken, and 
values of Qn and Qp. These data are taken 
from Tables 7, 8, and 9 of the previous 
study.* This new selection of plates has been 
named the International 16 Plate Selection 
because individual plates were taken from 
Japanese, Swedish, American, and French 
tests. For convenience it will be referred to 
hereafter as the IS-16 test. 

The 12th edition of the Ishihara test, used 
as a second criterion, provides 16 plates for 
the differentiation of normal and deficient 
color perception. One of these plates, No. 9, 
was found to be of low diagnostic efficiency 
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TABLE 1 


Data ON IS-16 SELECTION OF PSEUDO-ISOCHROMATIC PLATES OF HIGH DIAGNOSTIC EFFICIENCY 


Response Given By 


Order of | 
Presentation | 
in 16 Plate Test) 


Source of Plate* 
Normal 


diz tic , 
Color Diagnostic Efficiency 
Deficient 


——||- 


| Plate 1, Ish. 
Plate A, B-K 


Demonstration 
Demonstration || 


Qp 
Percent of color 
deficients passing 


Qn 
Percent of 
normals failing 


— 


} Plate 6, Ish. 
Plate M, B-K 
| Plate 13, Ish. 
Plate 4, Ish. 
Plate 9, Dv 
Plate 3, Ish. 
| Plate 15, Dv 
Plate 12, Ish. 
Plate N, B-K 
Plate C, B-K 
Plate 12, Dv 
Plate 25, Po 
Plate K, B-K 
Plate 2, Ish. 
Plate R, B-K 
Plate 34, Po 


wre 


AVERAGE | 


— 
ANNE NDA OK 


* Ish. stands for Ishihara (Handaya Edition); B-K for Bostrém-Kugelberg; Dv for Dvorine, 1953 Edition; 


Po for Polack. 


in that it was misread by a high proportion 
of those giving correct responses to the other 
plates of this test. In order to reduce the in- 
cidence of errors by normal subjects this 
plate was not included in computing error 
scores. 

The source of illumination for viewing 
the pseudo-isochromatic plates was a Mac- 
beth daylight lamp (approximately 6,500°K, 
illuminance about 25 foot-candles). The sub- 
ject was given five seconds to read each plate. 
An error spontaneously corrected within this 
time limit was scored as a correct response. 
On charts of the dual response type, where 
the normal subject usually sees one number, 
the color-deficient another, those who saw 
both were asked to select the more visible. 
In the rare instances in which both digits 
were reported as equally visible the response 
was considered incorrect. 

Subjects were obtained from several 
sources. A majority of those eventually class- 
ified as color deficient and a few classed as 
normal were white and Negro males who 
were referred to our laboratory for study 


after failure or questionable failure on some 
single color vision test given elsewhere. A 
second group, which provided a majority of 
the normal and a few of the color deficient 
subjects included male and female relatives 
of the first group, medical students, secre- 
taries and other employees, visitors to the 
laboratory, and so forth. Children as young 
as six years of age were included if they had 
learned to read numbers. Subjects were ex- 
cluded if the color vision tests themselves 
or other tests suggested an acquired ocular 
disease or abnormality which might impair 
color discrimination. 

The total group of 237 subjects obtained 
from all sources comprised 115 white males, 
54 colored males, 38 white females and 30 
colored females. They represent a much 
more diversified group as regards age, race, 
education, intelligence, and so forth than the 
white male subjects of the previous study.* 

In this investigation five different examin- 
ers assisted in the testing; in the previous 
study there were only two. The subjects and 
the experimental conditions of the present 


652 
‘ 
12 | 12 
2 2 
2 15 | 17 
16 
See 5 2 
74 = 
8 3 
39 — 
5 
9 
11 28 — 
13 4 
14 6 5 i 
1 5 2 | 
16 6 2 
A 


BASIS OF CLASSIFICATION 


TOKYO COLOR VISION TEST 


TABLE 2 


Eight Subjects with Borderline Error Scores 


BY TWO CRITERION TESTS 


| 18-16 Test —_| Ishihara, 15 Plates | 
crrors || olor olor Sex & ther 
Normal | Deficient Normal | Deficient Error Scores Race | Information 
0 || 96 | 57 Case || ,. Ishi- 
1 || 39 | 40 | No. || !S-16) hara | Both 
3 || 4 22 aes 2 7 | NF 
oe 9 32] 4 | 6 | 10 | NF 
5 | = 3 4 6 10 | WM | Nagel, normal 
6 24 1 5 6 NM 
oa “sn 3 5 8 | NF 
2 
9 | 1 
10 | 1 0 2 
11 | 1 a = 6 6 6 12 NM 
12 | 0 5 a7 5 8 13. | NF _ | 2sonscolor def. 
13 1 | 8 . 8 7 10 17 WM | Nagel, 
14 4 19 a deutera- 
15 || 16 38 4 nomalous 
16 || 55 
Toran || 151 78 151 | 78 


study therefore provide a particularly severe 
test of the ability of the tests to differentiate 
between normal and deficient color percep- 
tion. 
RESULTS 

Table 2 shows the classification of the 237 
subjects on the basis of error scores on the 
IS-16 and Ishihara tests. The 151 subjects 
who make four or less errors on each of 
these tests are considered to have normal 
color vision. The 78 who have error scores 
of 10 or more on the IS-16 test, and eight 
or more on the Ishihara test are classed as 
definitely color deficient. Eight additional 
cases, having borderline error scores on one 
or both of these tests, are listed separately 
in Table 2 with supplementary information. 
On the basis of the combined results of the 
IS-16 and Ishihara tests and other informa- 
tion, five of the eight are classed as nor- 
mal(?), three as color deficient(?). In the 
former group the total number of errors in 
reading the 31 plates of the two tests ranges 
from 6 to 10; in the latter group, from 12 to 
17. 

Table 3 shows the relationship between 
the error scores on the screening plates of the 
TMC test and classification by our criteria. 


It is apparent that, with one exception, all 
those classed as normal or probably normal 
make two or less errors on the TMC test; 
all those classed as color deficient or prob- 
ably color deficient make three to five errors. 
Fourteen normal subjects (12 Negro, two 
white) made two errors. It seems likely that 
the somewhat unfamiliar digit forms are re- 
sponsible for such occasional errors among 
less experienced readers. 

In the AO-HRR screening test consisting 
of four plates, the instructions specify rep- 
etition of the test if errors are made only 


TABLE 3 


ERROR SCORES ON FIVE SCREENING 
PLATES OF TMC TEst 


(Classification by IS-16 and Ishihara) 

of Normal Normal Deficient a lor 
Errors ? eficient 

0 115 2 

1 23 1 

2 12 2 

3 0 2 2 

4 1 1 4 

5 72 
Torat |} 151 | 5 | 3 78 
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on the screening plates. A similar procedure 
might be helpful in the case of the TMC 
test, to reduce the likelihood that a normal 
subject might be misclassified as color de- 
ficient. 

It should be emphasized, however, that in 
this series there is only one instance of defi- 
nite misclassification if an error score of 
two or less is interpreted as normal color 
vision. This is a white man who failed to 
read four of the five screening plates al- 
though he made no errors on the IS-16 test 
and only one on the Ishihara test. He was 
not available for a re-examination to deter- 
mine the reason for his failure on the TMC 
test. The fact that in 237 subjects there was 
only one misclassification is a surprisingly 
good record for a test composed of only five 
plates. 

The 81 subjects classified as color deficient 
by the screening tests were tested with the 
TMC plates of Group III and Group IV and 
with other tests giving independent informa- 
tion as to the type and the degree of the color 
deficiency. 


Part II. EvALUATION oF TMC PLATES 
FOR DETERMINATION 


EXPERIMENTAL PROCEDURE 


In evaluating the accuracy with which the 
TMC test classes color deficient subjects as 
either protan or deutan in type the criterion 
for independent classification was based on 
the combined results of several tests. These 
included a Nagel anomaloscope,® the Farns- 
worth D-15 test® and the two pseudo-isochro- 
matic tests developed by Hardy, Rand and 
Rittler. The first of these, referred to here- 
after as the HRR test, is the original version 
of the test and was employed in most of the 
validating studies reported by Hardy, et al.’ 
The second, referred to hereafter as the AO- 
HRR test, is the commercially available ver- 
sion of the test distributed by the American 
Optical Company.’ 

All four tests were not given in every case 
and, when given, did not always provide a 
classification as to type of defect. In the 
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TABLE 4 


EvALuaTION of TMC PLATES FOR DETERMINING 
TYPE OF DEFECT 


Classification by Nagel, D-15, 
Classifi- H-R-R and AO-HRR Tests 
cation by 


TMC Test 


| Total 


Deutan | Protan 


Deutan 26 
Protan 3 
Unclassified 28 


TOTAL 57 


0 
0 
2 
2 


case of the D-15 test for example, many 
color deficient subjects gave normal responses 
and a few of those who failed the test gave 
equivocal results which could not be classed 
as definitely of the protan or of the deutan 
type. The two HRR tests likewise sometimes 
failed to provide any indication of type of 
defect. This occurred usually in subjects who 
failed only the screening tests. The Nagel 
anomaloscope gave equivocal results in some 
of the younger subjects. 


RESULTS 

Table 4 summarizes the relationship be- 
tween the TMC and the other four tests as 
regards type of defect. In the group of 81 
subjects there were 38 cases whose responses 
on the TMC test gave no indication as to the 
type of defect. Most of them (31 subjects) 
were unable to read either the bluish-green 
or the reddish-purple digit. Four subjects 
could not be classified as to type because 
they saw both figures and could not say that 
one was definitely more visible than the 
other. Three were unclassifiable as to type 
because they gave one response of the pro- 
tan type, and one of the deutan type. 

Of the 43 subjects who could be classified 
as to type by the TMC tests, 27 gave deutan 
responses, 16 protan responses. With four 
exceptions these results are in agreement 
with the classifications by the criterion tests 
(table 4). 

It is apparent from the data presented in 
Table 4 that the major defect in the TMC 
plates of Group III is that they give no in- 
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formation as to the type of defect in almost 
half of the color deficient group. It is pos- 
sible that an increase in the chroma of the 
purplish-red and bluish-green digits might 
reduce the number of subjects unclassified 
because they fail to see either of these fig- 
ures. Such a change, on the other hand, 
might increase the number of those who are 
unclassified because they see both figures. 
It is of interest to see how this portion 
of the TMC test compares with another 
pseudo-isochromatic test as regards its ef- 
ficiency in determining type of defect. Table 
5 shows the relationship between classifica- 
tion as to type given by the AO-HRR test 
and that determined by a combination of 
three other tests. In the group of 81 color 
deficient subjects 19 were not classified as to 
type of defect by the AO-HRR test. Two 
gave protan responses on this test, but deu- 
tan responses on the Nagel, D-15 and HRR 
tests. These findings indicate that, as a means 
of determining type of defect, the AO-HRR 
test is superior to the TMC test because of 
the smaller number misclassified and the 
smaller number unclassified. Failure to give 
any indication of type of defect occurs on the 
AO-HRR test primarily among those with a 
slight defect who see both digits, whereas 
on the TMC test it occurs mostly in those 
with a severe defect who fail to see either 
digit. The combined use of both tests should 
therefore provide better information than 
either alone. In this series of 81 cases, for 
example, there were only 10 in which type of 


TABLE 5 
EVALUATION OF AO-HRR PLATES AS A MEANS 
OF DETERMINING TYPE OF DEFECT 


Classification by Nagel, D-15 


Classifi- || and HRR Tests 
cation by || 
AO-HRR | | Unclas- | 

Plates || Deutan | Protan | | Total 

Deutan || 36 | 
Unclassified! 19 | 1 | 2 | 22 
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defect was not determined either by the 
TMC or the AO-HRR test. 


Part III. EvALUATION oF TMC PLATES 
FOR MEASURING DEGREE OF DEFECT 


EXPERIMENTAL PROCEDURE 


Evaluation of a new test of color vision 
as to its ability to differentiate degrees of 
deficiency presents a special problem be- 
cause there is no generally accepted standard 
to serve as a criterion. In this study there- 
fore the quantitative scores on the TMC 
test were compared in turn with the classi- 
fications provided by five other tests giving 
information as to degree of defect. These 
were the HRR and AO-HRR plates, the 
D-15 test, the Nagel anomaloscope and the 
Color Threshold Test.* 

The HRR and AO-HRR plates can pro- 
vide four different categories of defect, that 
is, a class we have designated “super-mild” 
in which there are failures on only the 
screening plates (composed of very low 
chroma figures on a neutral gray back- 
ground) and the three classes designated by 
the authors of the test as mild, medium, and 
strong in which the failures include plates in 
the second, third and fourth groups, respec- 
tively, (composed of figures of increasing 
chroma on the same gray background). 

The D-15 is a dichotomous test on which 
many color deficient subjects give normal 
responses; it distinguishes therefore only 
two grades of defect. 

The Nagel anomaloscope distinguishes 
two and perhaps three degrees of defect, that 
is, the deuteranopes and protanopes (here- 
after designated as D and P); the deutera- 
nomalous and protanomalous (DA and PA) ; 
and a possible transition group, the extreme 
deuteranomalous and extreme protanomalous 
(EPA and EDA). The results of a previous 
study® suggest that many, if not all, of the 
EDA and EPA groups actually have com- 
plete red-green color blindness but are un- 
able to match the red and green test fields to 
the yellow because they perceive a slight dif- 
ference in saturation rather than in hue. 
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TABLE 6 


DEGREE OF RED-GREEN COLOR DEFICIENCY 
RELATIONSHIP ( or TMC RATINGS TO THOSE OF FIVE OTHER TESTS 


HRR (81 cases) AO-HRR (81 c cases) 


¥- Normal | Strong | Medium| Mild “eer Normal 
iid Mild 


| 
7 35 6 1 
8 1 2 5 

4 | 1 | 5 2 


Nagel (62 cases) CTT Deus (61 cases) D-15 (76 cases) 


TMCGrade| P,D | EPA,EDA| PA,DA | 35 orless| 36-49 | 50-64 | Fail Pass 


3 


1} 
1 
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TABLE 7 
RELATIONSHIPS AMONG FIVE TESTS GIVING DATA ON DEGREE OF DEFICIENCY 


AO-HRR 


|| Strong mild 


HRR 
Strong | 19 21 
Medium 3 10 
Mild 
Super Mild) 


Normal 


nA: Super- | Nor- 
Mild | mild | mal 
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Grade | Strong Medium Mild 
* 3 | ai 
2 | 
1 
31 | 9 9 34 13 2 | ¢ 
8 3 4 or 
5 5 1 5 
Nagel 
EPA, 
a 2 | 0-35 || 27 4 1 a 
4 3649 || 2 5 6 
| 5 | 6 50-64 | 11 
4 
| D-15 | 
Nagel | | Pass 1 15 
EPA,EDA | 2 
| 0-35 | 36-49 | 50-64 4 
ey Fail 1 a 
HRR 
| 
CTT | | | 
0-35 30 4 | 
Pass me | 4 


The Color Threshold Test, hereafter des- 
ignated as CTT, provides a numerical score 
ranging from 64 to zero. A score of 35 or 
less is usually associated with complete red- 
green color blindness on an anomaloscope 
test. A score of 50 or greater was found in 
previous studies*® to insure ability to recog- 
nize certain colored light signals used by the 
Air Force. 


RESULTS 


Of the 81 subjects found to be color de- 
ficient by the screening tests of Part I, 64 
were classed* as Grade 3 by the TMC test, 
10 as Grade 2, and seven as Grade 1. Table 
6 summarizes the relationships between de- 
grees of defect as determined by the TMC 
test and by each of the other five tests. Table 
7 gives similar data showing the extent to 
which these five tests agree with one another. 

It may be seen from Table 6 that all of 
the 56 subjects whose defect is classified as 
either medium or strong by the HRR plates 
score Grade 3 on the TMC. Similarly, all 
but three of the 60 subjects whose defect is 
medium or strong on the AO-HRR plates 
are Grade 3 on the TMC test. These findings 
suggest that the easiest plates of the latter 
test correspond approximately in difficulty 
with the “medium” pilates of the two HRR 
tests. All those classed as P, D, EPA, or 
EDA by the Nagel test and all those with 
scores of 35 or less on the CTT are also 
classed as Grade 3. Of the 58 subjects who 
fail the D-15 test 54 are Grade 3. It should 
be noted, on the other hand, that some of the 
subjects with less severe defects according 
to the comparison tests are also classed as 
Grade 3 on the TMC test. 

Because of the small number of subjects 


* Subjects failing one or more of the three high 
chroma digits were scored as Grade 3. Those who 
gave correct responses to all three but misread 
one or more of the three digits of lower chroma 
were scored as Grade 2. Those who read cor- 
rectly all six digits of Group IV but made three 
or more errors on the five screening plates were 
scored as Grade 1. 
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classed as Grade 2 and Grade 1 (17 cases) 
it is not possible to draw any conclusions as 
to whether these two grades correspond to 
true differences in degree of defect. The data 
of Table 6 do however give definite evidence 
that Grade 2 or better represents a less severe 
defect than Grade 3. All subjects classed as 
Grade 2 or 1 are classed as mild or better by 
the HRR test. With three exceptions this is 
also true for the AO-HRR test. All scoring 
Grade 2 or better on the TMC test are pro- 
tanomalous or deuteranomalous on the Nagel 
test ; all of them make a score of 36 or better 
on the CTT and three-fourths of them (9 of 
12) score 50 or higher. The same proportion 
(12 of 16) pass the D-15 test. 


DIscussION 


If we accept the view that deficient red- 
green color vision varies continuously in 
degree from normality to a complete red- 
green color blindness, then a certain amount 
of disagreement is to be expected among tests 
which classify subjects more or less arbi- 
trarily into only two or three categories. The 
data of Table 6 suggest, for example, that 
ability to read the easiest plates of the TMC 
test requires somewhat better color discrimi- 
nation than is associated with a score of 35 
or less on the CTT. If Grade 3 on the TMC 
test is consistent with only a moderate degree 
of deficiency then it is to be expected that 
subjects in this group will include some who 
make moderately good scores on the CTT 
and will include some deuteranomalous and 
protanomalous subjects, and so forth. 

To provide a basis for evaluating the rela- 
tive merits of the TMC and other available 
tests for estimating degree of defect, data are 
presented in Table 7 showing the extent of 
agreement when other quantitative tests are 
compared with one another. In these tests 
also, some of the disagreement is perhaps 
attributable to the fact that the different tests 
do not divide subjects at the same points 
along the continuum between normal color 
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discrimination and complete red-green color 
blindness. There are of course other sources 
of disagreement among the different tests. 
Chance factors can result in misclassification 
of the degree of defect by the pseudo-iso- 
chromatic tests. This is particularly true in 
the two HRR tests. The subject who makes 
use of the information that the two figures 
on a plate are never the same has therefore a 
50-50 chance of guessing the correct re- 
sponse to any single plate. Since there are 
only two plates in the “strong” group he has 
one chance in four of passing this section of 
the test by guessing. On the Nagel anomalo- 
scope, as Walls has pointed out*® the extreme 
anomalies (EPA and EDA) may easily be 
confused with either an ordinary anomaly 
(PA and DA) or with dichromasy (P and 
D), unless very thorough tests are made. 
Poor motivation or poor comprehension may 
impair performance on the CTT and D-15 
tests. 

The data summarized in Tables 6 and 7 
indicate that all of the tests for degree of 
defect differ somewhat in their classifica- 
tions. Development of more basic and more 
precise measures of color discrimination are 
needed to answer some of the unsolved the- 
oretical questions as to the variations in de- 
gree of deficient red-green color perception. 
In the meanwhile there is a practical need for 
simple tests to determine fitness for various 
occupations requiring discrimination or iden- 
tification of colors. In spite of their limita- 
tions several of the tests employed in this 
study have proven useful in saving a certain 
proportion of the color-deficient group whose 
defect was not severe enough to disqualify 
them for a particular occupation. It has been 
shown for example that those classed as 
“mild” on the HRR plates were able to iden- 
tify color coded resistors such as are used in 
radios."” On the CTT those who scored 50 
or higher were able to identify red, green 
and white lights used in traffic control on an 
airfield, and those who scored 40 or better 
were able to recognize the colors used in cod- 
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ing electric wires.*° In the present state of 
our knowledge regarding quantitative tests 
for red-green deficiency it is not possible to 
predict in advance whether or not a given 
test is useful in the selection of personnel 
for any specific test. This must be deter- 
mined empirically by direct comparison of 
its ratings with appropriate performance 
tests. In any such study the TMC test is 
certainly worthy of consideration along with 
other tests. 


SUMMARY AND CONCLUSIONS 


1. The Tokyo Medical College Color Vi- 
sion Test includes (1) screening plates for 
the detection of red-green color deficiency, 
(2) plates for classifying color deficient sub- 
jects as either protan or deutan, and (3) 
plates for measuring degree of defect. 

2. The five screening plates were evaluated 
by comparison with the Ishihara test, 12th 
edition, and with a special group of 16 plates. 
When two or less errors were classed as a 
normal response, three to five as indicative 
of deficient red-green color perception, the 
TMC test agreed with one exception with a 
classification determined by the 31 plates of 
the other two tests. 

3. The group of three TMC plates for 
determining whether the defect is of the pro- 
tan or the deutan type failed to provide this 
information in almost half of the 81 color 
deficient subjects. 

4. The TMC plates for determining de- 
gree of defect classified 64 subjects as Grade 
3, 10 as Grade 2, and 7 as Grade 1. Com- 
parisons of these ratings with those given by 
each of five other tests showed about as good 
agreement as these tests showed with one 
another. It seems likely therefore that the 
TMC test might prove useful in the selection 
of personnel for certain jobs requiring color 
discriminations. 


Wilmer Institute (5). 
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TUMORS OF THE PARS CILIARIS RETINAE* 


J. Remmer Wo ter, M.D., AnD Roswett R. Pristert 
Ann Arbor, Michigan 


Tumors of the nonpigment layer of the 
ciliary body are not as rare as many ophthal- 
mologists and pathologists seem to think. 
Several types of such tumors are known. 
They may be perfectly benign, locally ma- 
lignant or infiltrating in growth. No metas- 
tases of such tumors are recorded. The more 
malignant types of these tumors are related 
to the retinoblastomas. Transitional tumor 
types in different stages between malignant 
neoplasms of the pars ciliaris and retino- 
blastoma have been observed. Simple hyper- 
plasia of the ciliary epithelium has to be 
differentiated from true neoplasms. Most of 
the tumors of the pars ciliaris retinae can 
be classified as benign Fuchs epithelioma, 
medullo-epithelioma of the embryonic type 


* From the Department of Ophthalmic Surgery, 
University of Michigan Medical Center. Supported 
by Grant No. B-2873 of the U. S. Department of 
Health, Education, and Welfare. 
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(diktyoma), and medullo-epithelioma of the 
adult type. However, classification is often 
difficult and Reese pointed out that “even 
thorough study of all available cases yields 
such scanty material that it is dangerous to 
try to picture sharply demarcated groups.” A 
great variety of terms given to the tumors of 
this area by different authors has added to 
the difficulties of exact classification. 

It seems to be important to review the rela- 
tion of this tumor to the more malignant 
tumors of this area and to simple hyper- 
plasia. It also seems right to re-establish 
Fuchs once more as the first to have de- 
scribed and understood—just as well as we 
do today—the tumor that is now rightfully 
called Fuchs epithelioma. The literature con- 
cerning the medullo-epitheliomas will be re- 
viewed only briefly in this paper since ex- 
tensive reviews on this subject have been 
given in recent papers by other authors, 
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BENIGN EPITHELIOMA (FUCHS) OF THE 
PARS CILIARIS RETINAE 


The original description of the benign 
epithelioma, corresponding to our present 
day concept of this tumor, was given by 
Fuchs in 1883.' This occurred in the eye of 
a 70-year-old woman who showed absolute 
glaucoma, corneal staphyloma which per- 
forated, and iris prolapse. Collins* published 
another case of what he thought to be benign 
epithelioma. However, he called the tumor 
an adenoma of the glands of the ciliary 
body. In 1898, Alt® reported three cases 
(four specimens) of benign epithelioma and 
also identified them as true adenomas of the 
ciliary body. 

In the light of the times of these authors, 
the conception that this tumor was con- 
sidered an adenoma appears quite acceptable. 
Alt,’ in 1898, overlooked Fuchs’ original de- 
scription of the benign epithelioma and 
thought that he was the first to describe a 
“true adenoma” of the ciliary body. This has 
caused confusion in the later literature as to 
who actually first described the benign epi- 
thelioma. The first two cases of Alt® were 
from the eye of an old man who died of 
pneumonia. The third was found in an eye 
enucleated because of sarcoma of the con- 
junctiva, and the fourth was from an eye 
removed because of panophthalmitis. 

Early subsequent reports were made by 
Pergens 1896, Hanke 1899,° Stolting 1899,° 
Schlipp 1899,’ Parsons 1903,° Wagner 1905,’ 
and Coats 1907.*° Of these patients the re- 
spective ages were: 56, 65, ?, 10, 65, 81 
years. Schlipp’s’ unusual case in a 10-year- 
old girl deserves attention in that the right 
eye became blind and phthisical for no 
known reason two years prior. This is the 
youngest documented case in the literature. 
Of these seven cases, four show a definite 
history of trauma, surgery or inflammation 
(Pergens,* Stolting,® Parsons,* Wagner’). 
In the other three cases the authors simply 
did not make any mention of a negative or 
positive ocular injury history. 

Parsons" in his textbook of eye pathology 
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still uses the term adenoma for the tumors 
now known as benign epitheliomas. He dif- 
ferentiates these from epithelial hyperplasia 
and “primary carcinomata” of the ciliary 
body. This primary carcinoma is now known 
as medullo-epithelioma. Parsons’ under- 
standing of these tumors was far from com- 
plete ; he considered the first case of Fuchs,’ 
as well as most of the other early cases of 
benign epithelioma just listed, as epithelial 
hyperplasia. 

Fuchs, in 1908,"* again wrote extensively 
on the classification of the benign and malig- 
nant tumors of the ciliary body. Prior to this 
report ciliary tumors were not well differ- 
entiated from one another and indeed little 
was known of them. Fuchs did much to 
clarify our understanding of this matter. 

Since 1908 cases have been reported by 
Alt, 1909,%* Meller, 1912,’* Hine, 1920,*° 
Wunderlich, 1921,"° Whiting, 1922," Sten- 
house, 1931,%° von Sazbo, 1932,’° Levy 
Wolffe, 1932,2° Zentmayer, 1936,2* Keyes 
and Moore, 1938,?2 Nordmann, 1941,* 
Wadsworth, 1949,2* and Shane, 1954.25 In 
these cases the ages ran from 25 years 
(Alt**) to 81 years (Wadsworth**). Of the 
28 cases here reported, 12 had previous in- 
flammation, trauma, or surgery (Wads- 
worth,** Whiting,’’ Hine,’* Levy Wolffe,”° 
Zentmayer,** Wunderlich,’* von Sazbo’® and 
Meller). Thirteen authors indicated no 
definite history from which data could be 
extracted (Nordmann,** Stenhouse,’* Alt,’® 
Shane,”> Wadsworth,** Wunderlich,** Levy 
Wolffe*®). Three are special cases which do 
not fit into this classification at all. 

Wadsworth* reported a benign epitheli- 
oma in an eye exposed to an unknown 
quantity of X-rays. Another case from his 
series had no history of injury, inflammation 
or trauma but had a malignant melanoma of 
the choroid. Keyes and Moore** presented 
one case which had a completely negative 
traumatic, surgical, or inflammatory history. 
Failing sight occurred over a period of one 
year after a blow to the right parietal region. 
The pressure of the enlarging mass caused a 
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gradually progressive opacity in the lens, 
producing diminished vision. This is the only 
case which we could find that had a com- 
pletely negative ocular history (so stated) in 
a histologically examined normal eye. 

Levy Wolffe®® states that she found 58 
cases of benign epithelioma in her own ma- 
terial, but there is a complete report on only 
three of these. Her youngest patient was 20 
years of age and her oldest, 89 years. 

Most benign epithelioma are one mm. or 
less in size. Von Sazbo’* published the case 
of a 42-year-old patient whose eye became 
blind in childhood following a penetrating 
scissors injury. This case exhibited a five- 
mm. tumor of the benign epithelioma type. 
This is one of the largest tumors yet re- 
ported. 

in summarizing the findings of all these 
authors the following description can be 
given: 

Benign epithelioma of the ciliary body is 
rarely noted during routine examination for 
refraction. Clinically it represents a brown 
pigmented mass, often under one mm. in 
size, on the ciliary body which may or may 
not be visible through the pupil. One may 
examine it gonioscopically just behind the 
iris. The tumor is oval to round, may form 
in a ciliary process or in a valley between 
processes. Sometimes it projects into the 
posterior chamber. 

Usually, benign epithelioma is an acci- 
dental finding at the histologic examination 
of eyes removed for other reasons. Histo- 
logically it is composed of parallel double 
rows of generally unpigmented epithelial 
cells back to back. They manifest a high 
degree of differentiation. The final picture 
is one of bands or, in cross section, large 
rosettes. The spaces thus defined by the rows 
of epithelial cells contain an eosin-staining 
material of undefined nature. It stains simi- 
lar to hyaline, though more pinkish. It is very 
likely a product of the epithelial cells. Stains, 
specific for connective tissue, fail to reveal 
the presence of collagen and hence the desig- 
nation epithelioma rather than adenoma. 
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There is some controversy regarding its 
formation. Fuchs™ thinks it is congenital, 
while Wadsworth” believes it to be acquired 
by ingrowth of nonpigmented epithelium. 
Wadsworth offers proof for his hypothesis 
by demonstrating a hilus or mouth facing the 
ciliary processes which he thinks is the 
original invaginating site. 

There is an unbroken layer of pigment 
epithelium separating the tumor from the 
underlying stroma of the ciliary body. This 
serves to delineate but not encapsulate the 
growth. Occasionally this pigment layer is 
not completely intact and the tumor cells 
may be found in the underlying stroma. In 
such cases the tumor would be classified as 
locally malignant. There also often is less 
differentiation of the tumor cells in these 
cases. Benign epithelioma is not known to 
metastasize or to extend to extraocular 
tissues. Sometimes, by its growth, it may 
press against the lens, causing cataractous 
changes, and against the iris, causing a shal- 
low anterior chamber and anterior synechias. 
The retina may also detach, presumably from 
anterior tension exerted by the expanding 
mass. 

The age range of benign epithelioma is 10 
to 89 years, though most of the benign epi- 
theliomas are found in patients of old or ad- 
vanced age. Males and females are affected 
with equal frequency. A prior inflammation, 
traumatic or surgical injury to the eye, as 
well as other intraocular tumors or growths, 
seem to predispose to the formation of 
benign epithelioma. 

A lesion that has been and is confused 
with the benign epithelioma of the pars 
ciliaris retinae is the simple hyperplasia of 
the nonpigmented ciliary epithelium (com- 
pare Collins,? Parsons’). Fuchs* was the 
first to emphasize the basic difference be- 
tween this simple reactive hyperplasia and 
the true tumor of benign epithelioma. Hyper- 
plasia is very commonly seen in degenerating 
eyes as a result of all kinds of ocular 
pathology. To emphasize the difference the 
case reports in this paper will start out with 
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Fig. 1 (Wolter and Pfister). Hyperplasia of the 
pars ciliaris retinae in an eye of a 55-year-old 
man enucleated for absolute secondary glaucoma. 
(Hematoxylin-eosin, photomicrograph. ) 


a brief description of two cases of such 
epithelial hyperplasia. 


CASE REPORTS 


Our first two cases represent examples of 
simple reactive hyperplasia of the nonpig- 
ment layer of the ciliary body. 


Fig. 2 (Wolter and Pfister). 
Areas of epithelial hyperplasia in 
the phthisical eye of a 47-year-old 
man. (Hematoxylin-eosin, photo- 
micrograph. ) 


a 
Fig. 3 (Wolter and Pfister). Epithelial hyper- 


plasia in the phthisical eye of a 47-year-old man. 
(Hematoxylin-eosin, photomicrograph. ) 


Case 1 

Figure 1 shows this hyperplasia seen in an eye 
of a 55-year-old man enucleated for absolute sec- 
ondary glaucoma. 


2 

Figures 2 and 3 show areas of epithelial hyper- 
plasia in the phthisical eye of a 47-year-old man 
who had become blind following an old perforating 
injury. Figure 4 represents a high-power view of a 
pedunculated area of the hyperplasia seen in Fig- 
ure 2. 

Simple hyperplasia of the nonpigment 
layer of the pars ciliaris retinae is commonly 
seen in blind degenerated eyes. The areas of 
hyperplasia are direct continuations of the 
ciliary epithelium. The hyperplastic cells 
form tumorlike masses and are composed of 
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Fig. 4 (Wolter and Pfister). High-power view of 
epithelial hyperplasia on the ciliary body of the 
phthisical eye of a 47-year-old man. Vacuoles are 
seen in the protoplasm of some of the pedunculated 
cells. (Hematoxylin-eosin, photomicrograph.) 


well-differentiated cells. Just like the cells of 
the normal nonpigment ciliary epithelium, 
the cells of the hyperplastic areas may show 


clear intraprotoplasmatic vacuoles. The 


structure of the hyperplastic formations is 
without any distinct pattern or arrangement 
of its cells and they may be of any shape. 


Case 3 

A typical small inactive benign epithelioma 
(Fuchs) of the ciliary body is seen in Figure 5. 
This was found in the left eye of a 71-year-old 
patient. The eye had suffered a perforating corneal 
laceration in October, 1957. One month later this 
was repaired and an iridectomy was done. In May, 
1958, the eye was still red, painful, and had an in- 
traocular pressure of 59 mm. Hg. The vision was 


Fig. 6 (Wolter and Pfister). High-power view of 
a part of the benign epithelioma seen in Figure 5. 
This is composed of strands of well-differentiated 
epithelial cells and thick layers of hyalinlike pink- 
staining substance in the interspaces. (Hematoxy- 
lin-eosin, photomicrograph. ) 


light perception and the eye was enucleated. The 
pathologic examination revealed: old corneal scar 
of perforating corneal injury, partial adherent leu- 
koma, seclusio pupillae and iris bombé, chronic 
nongranulomatous uveitis, traumatic cataract with 
rupture of lens capsule, benign epithelioma (Fuchs) 
of the ciliary body, and degeneration of the inner 
layers of the retina. 

The epithelioma measures one mm. It is com- 
posed of strands of well-differentiated epithelial 
cells most of which contain some pigment gran- 
ules (fig. 6). Thick layers of hyalinlike, pink-stain- 
ing substance are seen between the strands of epi- 
thelium. A continuous layer of pigment epithelium 


Fig. 5 (Wolter and Pfister). A 
typical small inactive benign epi- 
thelioma (Fuchs) of the ciliary 
body. This was found in the left eye 
of a 71-year-old patient, who had 
become blind following a perforat- 
ing corneal laceration. (Hematoxy- 
lin-eosin, photomicrograph. ) 


al 
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Fig. 7 (Wolter and Pfister). Low-power view of 
a benign epithelioma (Fuchs) next to a malignant 
melanoma in the eye of a 68-year-old woman. The 
epithelioma is well circumscribed (arrow). The 
melanoma is seen on the left side of the picture 
and is infiltrating. (Hematoxylin-eosin, photomi- 
crograph. ) 


separates the nodule from the stroma of the ciliary 
body. 

This is a typical benign epithelioma of 
Fuchs. It appears old and inactive. It seems 
very doubtful that a tumor with such thick 
layers of densely deposited homogenous 
hyalinlike material could have developed as 
a result of the trauma and the resulting 


Fig. 8 (Wolter and Pfister). High-power view of 
the limit between Fuchs epithelioma (upper part of 
picture) and the melanoma (lower part of picture). 
The epithelioma is seen to be composed of strands 
of epithelial cells and thick layers of hyalinlike 
substance in between. (Hematoxylin-eosin, photo- 
micrograph. ) 


chronic inflammation which have a history of 
only half a year. This could well represent 
a congenital lesion (compare Fuchs™) or a 
primary tumor much older than half a year. 
Its finding in this eye is considered acci- 
dental. 


Case 4 

The next case of benign epithelium is of special 
interest since it was found directly adjacent to a 
ciliary body melanoma (fig. 7). This 68-year-old 
women was sent to this Eye Clinic on January 26, 
1960, by Dr. Henry F. Drake of Toledo, Ohio. Dr. 
Drake had observed a pigmented mass developing 
in the peripheral iris of this patient’s otherwise 
normal right eye. The lesion was observed to ob- 
struct the angle. The diagnosis of an iris melanoma 
was made by Dr. H. F. Falls of this clinic, who did 
an excision biopsy on February 19, 1960. 

Figure 8 shows an area of a histologic section 
from this biopsy. It shows a malignant melanoma 
of the ciliary body (left) and directly adjacent a 
Fuchs epithelioma (right). Again the epithelioma 
represents a well-circumscribed nodule composed of 
strands of nonpigmented cells with pink-staining 
more loosely deposited homogenous substance in 
between. The cells of the epithelioma are very well 
differentiated and the lesion appears relatively in- 
active. 

This case allows for some speculation. The 
melanoma can be assumed to have developed 
from a congenital nevus and one could spec- 
ulate that continuous irritation by it caused 
the Fuchs epithelioma. Of course, one could 
also consider the combination of the two 
tumors an accident. There is no proof for 
either assumption. However, the case re- 


mains an intriging one. 
In the literature there are some cases of 


Fig. 9 (Wolter and Pfister). Anterior half of the 
eye of a 56-year-old woman exhibiting iris pro- 
lapse, a Soemmerring’s ring, and a large epithelioma 
of the ciliary body. (Hematoxylin-eosin, photomi- 
crograph. ) 
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Fig. 10 (Wolter and Pfister). High-power view 
of the epithelioma seen in Figure 9. This area of 
the tumor shows strands of epithelial cells some 
of which contain pigment with loose hyalinlike sub- 
stance in the interspaces. (Hematoxylin-eosin, pho- 
tomicrograph. ) 


Fuchs epithelioma which are larger and have 
a more active cytology than the common 
epitheliomas. Our next case appears to be a 


good example of such a more active epi- 
thelioma of the pars ciliaris retinae. 


Case 5 

This 56-year-old woman was first seen in March 
1960, by Dr. Cecil W. Lepard of Detroit. She had a 
history of a childhood injury to the right eye. In 
January, 1946, a cataract had been removed from 
this same eye. She came to Dr. Lepard because of 
an irritated right eyelid. At his examination, Dr. 
Lepard observed a large brown iris and ciliary body 
tumor, O.D., at the 6-o’clock position. The left eye 
was normal. P*-uptake studies were done and 
found to be positive in the area of the tumor in the 
right eye. Intraocular pressure was: O.D., 17.3 mm. 
Hg; O.S., 20.6 mm. Hg. Aside from the tumor the 
right eye exhibited aphakia and an iris prolapse at 
the 12-o’clock position. Dr. Lepard diagnosed a 
malignant melanoma. 

The patient was seen in this Eye Clinic and the 
same diagnosis was made. The enucleation was 
done on March 14, 1960. Pathologically, the tumor 
of the ciliary body was found to measure five mm. 
in diameter, 

Figure 9 gives a low-power view of the an- 
terior eye with the tumor, the iris prolapse and a 
partial Soemmerring’s ring following an extracap- 
sular cataract extraction. At higher power the 
spherical tumor is seen to arise from the ciliary 


Fig. 11 (Wolter and Pfister). Another area of the 
epithelioma seen in Figure 9 shows less differen- 
tiated cells with an irregular arrangement and no 
hyalinlike material in the interspaces. (Hematoxy- 
lin-eosin, photomicrograph. ) 


body. It has no sharp limits and its cells are seen to 
invade the ciliary body and the root of the iris. In 
some areas this tumor looks like a typical Fuchs 
epithelioma (fig. 10). It is composed of strands of 
slightly pigmented epithelial ceils and of large 
spaces filled with dense pinkish-staining, hyalinlike 


Fig. 12 (Wolter and Pfister). Hyperplasia of the 
retinal epithelium close to the ora serrata in a case 
of old absolute glaucoma. Hyperplastic cells of the 
pigment epithelium are seen on the right lower part 
of the picture. (Hematoxylin-eosin, photomicro- 
graph.) 
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Fig. 13 (Wolter and Pfister). Low-power view of 
the eye of a 13-year-old Negro boy which exhibits 
a large brownish tumor arising from the inferior 
ciliary body. (Hematoxylin-eosin, photomicro- 
graph.) 


Fig. 14 (Wolter and Pfister). High-power view 
of an area of the tumor close to the ciliary body. 
This area exhibits strands of epithelial cells and 
loose hyalinlike material in the interspaces. (Hema- 
toxylin-eosin, photomicrograph. ) 


Fig. 15 (Wolter and Pfister). Another area of 
the tumor seen in Figure 13 at high power. This 
area is more cellular and the interspaces are smaller. 
( Hematoxylin-eosin, photomicrograph. ) 


material. Other areas, however, show less differen- 
tiated cells with an irregular arrangement (fig. 11). 

Obviously, this tumor represents a Fuchs 
epithelioma. However, it is different from 
the totally benign and inactive epithelioma 
seen in Figure 5. This tumor has, in its more 
nondifferentiated areas, some of the features 
of an adult medullo-epithelioma. It appears 
to be locally malignant. 

At this place we would like to emphasize 
that simple hyperplasia of the nonpigmented 
ciliary epithelium may occur not only on the 
ciliary processes but also on the pars plana 
retinae. Figure 12 represents a tumorlike 
hyperplasia of the retinal epithelium close to 
the ora serrata. This is seen in a case of old 
absolute glaucoma with angle closure and 
total retinal detachment. However, no cases 
of Fuchs epithelioma have been observed to 
develop in the pars plana. 


CASE 6 

The next unusual case is that of a 13-year-old 
Negro boy, who was seen on May 6, 1960, by Dr. 
Webb Wilson of Jackson, Tennessee. This boy came 
with the history of visual difficulties of the left eye 
of about one year. His family history was negative. 
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Fig. 16 (Wolter and Pfister). High-power view 
of an area of the center of the tumor seen in Fig- 
ure 13. This area shows less differentiated epithelial 
cells and only small accumulations of hyalinlike ma- 
terial. (Hematoxylin-eosin, photomicrograph. ) 


His vision was: O.D., 20/20; O.S.; light percep- 
tion. The examination revealed a tumorlike mass 
behind the lens, O.S. There was evidence of iritis 
in the same eye. The intraocular pressure was 14.1 
mm. Hg, O.U. X-ray films showed no calcium de- 
posits in the eye. The eye was enucleated on June 
12, 1960, and sent to this Eye Pathology Labora- 
tory. 

The globe measured 24 by 24 by 24 mm. It was 
cut in a horizontal plane. A large brownish tumor 
was found to fill the anterior part of the posterior 
chamber, arising on the pars plana of the inferior 
ciliary body. Figure 13 gives the low-power view of 
this eye with the tumor in it. High power reveals 
the tumor to be composed of areas of different cy- 
tology. 

At the base of the tumor on the pars plana it is 
composed of strands of rather well-differentiated 
epithelial cells. The spaces between these strands 
are filled with pink-staining loose acellular ma- 
terial (figs. 14 and 15). More toward its center the 
tumor becomes more cellular (fig. 16) and there are 
fewer and smaller intercellular spaces. In its pe- 
riphery the tumor shows more nondifferentiated 
cells, many thin-walled blood vessels (fig. 17), and 
areas of necrosis and calcification (fig. 18). 

While the tumor appears in its cytology some- 
what like an epithelioma on its base, it is similar to 
a retinoblastoma in its periphery. In the center, it 
most resembles a medullo-epithelioma of the embry- 
onic type (diktyoma). The tumor is definitely in- 
filtrating and shows mitoses in its peripheral parts. 


Fig. 17 (Wolter and Pfister). An area of the 
periphery of the tumor seen in Figure 13 at high 
power. This is composed of nondifferentiated 
cells and new-formed blood vessels. (Hematoxy- 
lin-eosin, photomicrograph. ) 


Fig. 18 (Wolter and Pfister). An area of the tu- 
mor seen in Figure 13 at high power. The cytology 
in this area is almost that of retinoblastoma. Ne- 
crosis and early calcification are seen on the left side 


of the picture. (Hematoxylin-eosin, photomicro- 


graph.) 
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Fig. 19 (Wolter and Pfister). Low-power view of 
a section of the eye of a four-year-old white girl 
with embryonic type of medullo-epithelioma. This 
is seen in the area of the ciliary body and has in- 
volved the angle, the iris and the lens. (Hematoxy- 
lin-eosin, photomicrograph. ) 


The histologic impression is that this tumor rep- 
resents a transitional type of tumor with mixed 
features of an epithelioma, a medullo-epithelioma 
(diktyoma), and a retinoblastoma. 


To make this demonstration more com- 
plete we have asked Dr. Fralick’s permis- 
sion to include a classical case of medulla- 
epithelioma of the embryonic type (dik- 
tyoma). 


Case 7 


This case is one of a four-year-old white girl 
referred by Dr. John G. Beall of Traverse City to 
this Eye Clinic in 1949. This case was presented 
before the American Ophthalmological Society in 
1949 by Fralick and Wilder.” Briefly, the child was 
seen to have a brown tumor in the anterior cham- 
ber of the right eye which clinically appeared to 
arise from the iris. A malignant melanoma was 
diagnosed and the eye was enucleated. 

Figure 19 gives a low-power view of a slide of 
this eye. This section was made at the Armed 
Forces Institute of Pathology in Washington and 
was made available for this study by Dr. Lorenz E. 
Zimmermann. The tumor has replaced most of 
the ciliary processes on one side, involves the iris, 
and fills a part of the anterior chamber. 

Higher power (fig. 20) shows the tumor to be 
composed mainly of layers of epithelial cells form- 


ing tubes and rosettelike formations. Some of these 
formations resemble embryonic retina. In some 
areas the tumor forms solid sheets of cells which 
resemble retinoblastoma. In the areas with a tube- 
like arrangement more or less differentiated gan- 
glion or glial cells, as well as mesodermal tissues 
(collagen and cartilage), are found. The tumor is 
nonpigmented. It appears invasive and locally malig- 
nant. It represents an embryonic medullo-epithe- 
lioma (diktyoma) with an unusual glioneuromatous 
component. The child was followed by Dr. Beall 
and was known to be well and living in 1956—seven 
years after the enucleation—when the patient 
moved to another state. 

The medullo-epitheliomas of the embry- 
onic type (diktyoma) originate in the in- 
ternal, nonpigmented epithelium of the 
ciliary body; they usually occur in young 
children, are malignant, but are not known 
to metastasize. 

Verhoeff?’ published an outstanding de- 
scription of a tumor of this type and was 
first to find with special staining methods 
that the formations of this tumor represent 
different stages of the embryonic retina. He 
found embryonic rods and cones, radial 
fibers of Mueller, astroglia, and parts of a 
primitive hyaloid membrane in this tumor. 
Verhoeff** suggested calling the embryonic 


Fig. 20 (Wolter and Pfister). High-power view 
of an area of the embryonic medullo-epithelioma 
seen in Figure 19. The tumor is composed of layers 
of epithelial cells forming tubes and roseitelike for- 
mations. These resemble primitive human retina. 
(Hematoxylin-eosin, photomicrograph. ) 
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type of medullo-epithelioma (diktyoma) a 
“terato-neuroma” since it typically exhibits 
elements which resemble those of the primi- 
tive retina and since the tumor is highly 
differentiated. 

Grinker** first used the term medullo- 
epithelioma for this type of locally malig- 
nant tumor. Typical cases of the embryonic 
type of medullo-epithelioma  (diktyoma, 
terato-neuroma) were described by Badal 
and Lagrange,”® Emanuel,*® Verhoeff,”’ 
Kuthe and Ginsberg,** Fralick and Wilder,”° 
Klien,** Anderson,** Asbury and Vail,** and 
in the late stage by Soudakoff.*° 

The embryonic type of medullo-epitheli- 
oma (diktyoma) is considered to be com- 
posed of more primitive cells while the re- 
lated, adult type (also called malignant epi- 
thelioma) exhibits cells of a later stage of 
development of the ciliary epithelium. This 
adult type of medullo-epithelioma is much 
rarer than the embryonic type. It is de- 
scribed as being composed of single layers of 
epithelial cells which closely resemble the 
adult ciliary epithelium. It typically occurs in 
blind, phthisical eyes of adult persons. It is 


Fig. 21 (Wolter and Pfister). High-power view 
of an area of adult medullo-epithelioma found in a 
39-year-old man who had become blind following 
an alkali burn at the age of nine months. The tu- 
mor is composed of single layers of epithelial 
cells. (Hematoxylin-eosin, photomicrograph.) 


Fig. 22 (Wolter and Pfister). Another area of 
the same adult medullo-epitheioma as seen in 
Figure 21. (Hematoxylin-eosin, photomicrograph.) 


quite possible that adult medullo-epithelioma 
may develop from benign epithelioma which 
is known to occur under the same conditions. 
Adult medullo-epithelioma is locally malig- 
nant and is not known to metastasize. 

Cases of adult type of medullo-epithelioma 
were published by Collins,? Fuchs," Meller,*® 
Reese,*’ and Wolter and James.** Two high- 
power pictures of this last case of Wolter 
and James** are included in this study to 
make it more complete. 


8 


This adult medullo-epithelioma case published by 
Wolter and James® in 1958, occurred in a 39-year- 
old white man who had become blind following an 
alkali burn at the age of nine months. Following 
this accident, the eye had become phthisical. In 
1956, 38 years following the original accident, the 
patient was seen in this clinic with a slowly develop- 
ing proptosis of the phthisical left eye. After enu- 
cleation (Dr. S. Oleksey of Jackson, Michigan), the 
phthisical eye and the orbit were found to be filled 
by a white medullary tumor. 

Histologically this was found to represent an 
epithelial tumor, composed of strands of cells (figs. 
21 and 22). The diagnosis of adult medullo-epithe- 
lioma was made. Exenteration of the orbit was done 
in this hospital. The tumor was found to extend 
through the orbital apex into the brain. The neuro- 
surgeons exposed the chiasm and found the tumor 
to involve the chiasm, No complete removal was 
possible. Histologically, tumor tissue removed from 
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Fig. 23 (Wolter and Pfister). An area of malfor- 
mation of retinal tissue in an eye of an incomplete 
cyclops. This area looks very similar to those seen 
in sections of adult medullo-epithelioma. (Hema- 
toxylin-eosin, photomicrograph. ) 


the area of the chiasm was found to be the same 
epithelial tumor seen in the eye and orbit. 

This unusual case of an adult medullo-epithe- 
lioma extending from the phthisical eye into the 
brain represents one of the most advanced and ma- 
lignant cases of adult type of medullo-epithelioma 
in the literature. It is of a certain interest that the 
tumor contained an abundance of primitive nerve 
fibers and cell structures, resembling primitive op- 
tic vesicles. This indicates a close relation of the 
adult type of medullo-epithelioma to the embryonic 
type. 

The follow-up on this case of adult medullo- 
epithelioma is of special interest. On February 25, 
1960, the patient was seen for the last time by Dr. 
Oleksy. The vision in his right eye had decreased 
to chart only. The visual field showed a temporal 
hemianopia. This was explained by further exten- 
sion of the tumor into the optic chiasm. The patient 
died in April, 1960. No autopsy was done. However, 
it can be assumed that extensions of the medullo- 
epithelioma into the base of the brain were the 
cause of death. 


It is of importance to emphasize that the 
cytology of the embryonic and adult medullo- 
epithelioma resembles structures of the prim- 
itive human eye. This great similarity can be 
very well demonstrated with the sections of a 
case of incomplete cyclopia (synophthalmos ) 
which was seen in the eyes of a still-born 
child in this Eye Pathology Laboratory. The 


retina in both eyes, which show incomplete 
fusion, has not developed to its normal struc- 
ture. It resembles curled-up strands and 
nests of primitive retinal tissue. In some 
areas the rows of nondifferentiated epithelial 
cells look just like those seen in the adult 
type of medullo-epithelioma (fig. 23). Other 
areas in the eyes of this incomplete cyclops 
show incomplete structures of the normal 
retina. Vesicles containing several layers of 
cells are seen and form solid masses (fig. 
24). These latter structures are very similar 
to the formations seen in embryonic medullo- 
epithelioma. 


CoM MENTS 


This study represents a complete demon- 
stration of all known types of tumor of the 
nonpigmented ciliary epithelium. It shows, 
furthermore, that all the true tumors of this 
area obviously are related and that transi- 
tional tumor types commonly occur. There is 
definitely no relation between secondary 
hyperplasia of the pars ciliaris retinae and 
the true tumors. This has already been 


Fig. 24 (Wolter and Pfister). Another area of 
the retinal structures in the eye of the same incom- 
plete cyclops demonstrated in Figure 23. In this 
area the retina has formed primitive structures 
that are very similar to those seen in embryonic 
medullo-epithelioma. (Hematoxylin-eosin, photo- 
micrograph. ) 
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emphasized by Fuchs.’ Since the second 
paper of Fuchs,'* we have made no conclu- 
sive progress in understanding the cause and 
etiology of the tumors of the pars ciliaris 
retinae, 

Of the benign epitheliomas of the ciliary 
epithelium different types may be found: the 
completely inactive and the active. The latter 
may be locally malignant. 

The cytologic pattern in the active benign 
epithelioma is often very similar to that of 
an adult medullo-epithelioma. However, in 
other cases active areas of benign epithelioma 
may somewhat resemble retinoblastoma. One 
of our cases shows that the P**-uptake 
studies may be positive in this active type 
of benign epithelioma. Embryonic medullo- 
epithelioma may also exhibit retinoblastoma- 
like arrangement of its cells in some areas. 
And both the adult and embryonic medullo- 
epithelioma are known to simulate structures 
of primitive retina. The basic cytology of 
the two types of medullo-epithelioma, on the 
other hand, may be simulated in cases of 
ocular misformation. 

Finally, transitional tumor types between 
all these tumors occur and cannot be exactly 
classified. Their prognosis cannot be esti- 


mated. Thus we can in conclusion only hope 
that more tumors of this area may be found 
and published and that further studies may 
lead to a better understanding and classifica- 
tion. The words of Reese cited at the end 
of the first paragraph of this paper are still 
true. 


SUMMARY 


Tumors of the pars ciliaris retinae are not 
as rare as most clinicians think. They may 
be benign, locally malignant, or invasive. No 
metastases are reported to have occurred 
from tumors of this area. Simple hyperplasia 
has to be differentiated from true tumors of 
the pars ciliaris. 

This is a demonstration of all types of 
tumors known to occur in this area of the 
retina: benign epithelioma (Fuchs), medullo- 
epithelioma of the embryonic type, and 
medullo-epithelioma of the adult type. Tran- 
sitional stages of tumors between these 
known types and between medullo-epitheli- 
oma and retinoblastoma are reported. These 
latter cases indicate that all the tumors of the 
pars ciliaris retinae are related. 

Eye Clinic, 

University Medical Center. 
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POLYETHYLENE IN POSTTRAUMATIC ORBITAL 
FLOOR RECONSTRUCTION* 


CarRROLL W. Browninc, M.D., AND Rospert V. WALKER, D.D.S. 
Dallas, Texas 


I. INTRODUCTION 
The consequences of neglected com- 
minuted fractures of the orbital floor are 
well known to ophthalmologists. Soon after 
the regression of traumatic orbital edema, a 
gradual but progressive enophthalmos and 
inferior displacement of the eye occurs on 
the side of fracture. The involved eye com- 
monly shows a hypotropia with an associated 
restriction of elevation. The consensus is 
that the cosmetic defects associated with 


*From the Divisions of Ophthalmology and 
Oral Surgery, Department of Surgery, University 
of Texas, Southwestern Medical School. 


fracture of the bony floor are mainly caused 
by the enlargement of the orbital space with 
downward displacement of the floor. The 
bony support of the soft tissues of the orbit 
is thereby removed and enophthalmos with 
infero displacement of the eye results. The 
most common cause of restriction of upward 
gaze has been reported by Smith and Con- 
verse’ to be the incarceration of inferior 
rectus and inferior oblique muscle tendon 
sheaths and their surrounding fascia in the 
orbital floor comminution, although direct 
trauma to nerve and muscle undoubtedly 
plays a part in some cases. 
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It is generally known that, following such 
trauma, early restoration of the integrity of 
the orbital floor is imperative, if the patient is 


' to be protected against posttraumatic enoph- 


thalmos. After eight or nine days fibrous ad- 
hesions of soft tissues to bone may become 
so dense that breaking of the adhesions and 
restoration of the orbital content to a normal 
position becomes increasingly difficult as well 
as hazardous to the involved muscle, bone, 
and vascular tissue. Furthermore, the cos- 
metic result is poorer in cases of late floor 
restoration. 

Orbital floor fractures are of two com- 
mon types: 

1. Those comminuted fractures associated 
with fracture of the thick bone of the orbital 
margin. 

2. Those comminuted fractures of the or- 
bital floor that occur with the orbital margin 
remaining intact. These fractures are pro- 
duced by blunt trauma to the lids and globe 
with sudden severe compression of the soft 
tissues within the orbit. They have been well 
discussed and labeled by Converse, Smith, 
and Regan as “blow-out fractures.”** 

The diagnosis of orbital floor fractures, 
particularly blow-out fractures, is not al- 
way easily evident from the immediate post- 
traumatic signs and X-ray studies (even 
when laminography studies are done). The 
ophthalmologist who does orbital floor re- 
construction surgery becomes increasingly 
aware that severe floor comminution, par- 
ticularly of the “blow-out type,” may be pres- 
ent without demonstrable radiographic evi- 
dence. Certainly any case of severe trauma 
with fracture of the lower two thirds of the 
anterior orbital margin with significant bone 
displacement should have an orbital floor 
exploration if possible within the first eight 
days posttrauma. Too many cases go surgi- 
cally unattended during the vital first two- 
week period as the result of the failure to 
demonstrate roentgenographic evidence of 
orbital floor coniminution. Impairment of 
vertical motility or vertical diplopia provides 
added diagnostic support to indicate floor ex- 
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ploration in the absence of convincing X-ray 
findings. 

The two principal methods of treating or- 
bital floor fractures are: (1) maxillary sinus 
packing and (2) orbital floor reconstruction. 
Maxillary sinus packing provides the eleva- 
tion and support of the comminuted floor by 
insertion of some space-occupying material 
into the maxillary sinus. Gauze, foam rubber, 
inflatable balloons, steel jacks, and other ma- 
terials have been used for this purpose. This 
method of treatment has been affirmed by its 
proponents to be an adequate management 
for prevention of the posttraumatic sequela 
of orbital floor fracture. Increasing evidence 
is accumulating, however, to indicate the 
necessity of establishing early a solid orbital 
floor replacement to prevent the posttrau- 
matic syndrome. 

The first surgeon to use an osteoperiosteal 
graft to elevate an enophthalmic eye in a 
case of old orbital fracture was Murphy in 
1915.* Davis,® Gilles,* Spaeth,’ Devoe,® and 
others have used cartilage implants to the 
floor of the orbit in cases of anophthalmos 
as well as cases of enophthalmos. Souders® 
used plates of acrylic to cover defects in the 
floor of the orbit in old fracture cases with 
depression of the eyeball. These were placed 
on the periosteum rather than under it and 
were held in position by sutures through holes 
in the anterior part of the plate. 

Rubin and Walden,”° in 1955, reported us- 
ing plastic implants for lifting the eye in 
old depressed orbital fractures. The implants 
were placed over the periosteum and under 
the orbital fat and were not wired into posi- 
tion. They observed no global irritation in a 
several year follow-up of seven cases. 
Quereau and Souders™ reported a case of 
posttraumatic enophthalmos in which they 
placed a plate of fenestrated Teflon (poly- 
tetrafluorethylene resin) between the peri- 
osteum and the orbital fat to elevate the eye. 

Smith and Converse’*** have published 
several reports over the last 10 years docu- 
menting the effectiveness of using iliac bone 
for the early reconstruction of orbital floor 
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fractures. The use of a bone graft for or- 
bital floor reconstruction is reported to afford 
the advantage of a solid and ultimately fixed 
support for the restoration of the orbital con- 
tents to a normal position and state of com- 
pression. Certain disadvantages, however, 
are inherent in bone graft repair of the or- 
bital floor: (1) the soreness and discomfort 
of the donor area over the iliac crest usually 
long outlasts the minor postoperative discom- 
fort of the orbital surgery ; (2) an unsightly 
scar may be left over the area of iliac crest ; 
(3) the general operative trauma is in- 
cremented in the double operative procedure, 
and the operating time is somewhat length- 
ened. 

The use of a sterile preprepared poly- 
ethylene material for orbital floor reconstruc- 
tion appears to offer the advantages of ex- 
cluding the postoperative discomfort of the 
hip surgery, as well as reducing the operat- 
ing time and the general surgical trauma. The 
principle disadvantage reported for the use 
of plastic materials around the orbit are 
those of less firm fixation of the plastic floor 
and more frequent infection associated with 
the insertion of nonviable tissue between the 
orbit and underlying maxillary sinus. Four 
cases of orbital floor reconstruction are pre- 
sented here in which polyethylene plates were 
inserted under the periosteum and wired to 
bone. The pre- and postoperative states of 
these patients are considered. 


II. CASE REPORTS 
Case 1 

F. C., a 26-year-old Negress, was injured in an 
automobile accident on June 12, 1960, and sustained 
a comminuted fracture of her body and frontal 
process of the zygoma, inferior orbital margin, and 
orbital floor. When first seen by us two days after 
the accident, a severe edema of the lids and perior- 
bital soft tissues was present. Despite the severe 
edema, a flattening of the malar eminence of the 
cheek on the injured side was evident. 

Surgery was deferred for five days after injury 
to allow regression of the edema. By the fifth day, 
immediately prior to surgery (fig. 1), the edema had 
regressed somewhat and infero-depression and hy- 
potropia of the right eye was evident. (The digital 
palpation line of the lower orbital rim has been 
marked with gentian violet in Figure 1 to show the 


Fig. 1 (Browning and Walker). F. C., five days 
after injury. The right globe is depressed and hy- 
potropic. 


angulation of the depressed fracture of the lower 
and lateral orbital rim.) 

Exposure of the orbital margin was obtained by 
a horizontal soft tissue incision made over the 
lower orbital margin down to the periosteum. Fol- 
lowing the elevation of the inferolateral margin of 
the orbit into proper position with a Carroll-Girard 
percutaneous bone screw, the orbital margin bone 
fragments were wired together with No. 26 gauge 
stainless steel wire. The orbital floor was found to 
be comminuted and downwardly displaced from a 
point four mm. behind the inferior orbital margin 
extending posteriorly to the orbital apex. The peri- 
osteum of the lower orbital margin was horizon- 
tally incised and separated posteriorly from bone 
with a thin periosteal elevator. This dissection must 
be done with caution since the orbital contents are 
often herniated into the antrum, and surgical 
trauma to muscle and nerve tissue can be induced 
in the repositioning and dissection of the posterior 
portion of the orbital floor. Blunt dissection is pref- 
erable in this part of the surgery. A fenestrated 
polyethylene plate was then secured at two points to 
the anterior orbital margin (fig. 2). 

With preoperative global ptosis and hypotropia 


Fig. 2 (Browning and Walker). F. C., at surgery 
five days after injury. 
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Fig. 3 (Browning and Walker). F. C., six months 
after operation. 


present, we attempted to get some immediate post- 
operative overcorrection. For three weeks postop- 
eratively, the patient showed a distinct hypertropia 
on the operated side. With regression of orbital 
edema, however, the hypertropia progressively re- 
ceded. At four months (fig. 3), the patient pre- 
sented a good cosmetic result with no observable 
enophthalmos or depression of the eye on the frac- 
tured side. Motility studies in cardinal fields were 
normal. 


2 


L. L., a 42-year-old white man, had been overrun 
by a city bus on April 13, 1960. He had sustained an 
open complete fracture of the left zygomatico- 
maxillary complex with concomitant fractures of 
the infraorbital rim, supraorbital rim, zygomatic 
arch, and a comminuted fracture of the orbital 
floor. The patient was operated on the eighth day 
posttrauma with a surgical reduction and wiring of 
displaced bone parts. A fenestrated polyethylene 
plate was inserted subperiosteally to replace the 
comminuted orbital floor which had herniated into 
the antrum. The polyethylene plate was wired to the 
reformed lower orbital margin in two positions. 
The postoperative course was comfortable, and no 
global reaction or unfavorable symptoms have been 
observed from the polyethylene implant. At six 
months postsurgery (fig. 4), the cosmesis was ex- 
cellent with normal motility and no observable en- 
ophthalmos or global ptosis. 


CAsE 3 


M. K., a 48-year-old white man, was struck in 
the side of the head and face on May 4, 1960, by a 
moving part of a construction crane. Multiple frac- 
tures of the temporal bone, zygoma, maxilla, and 
mandible were present on the right side of the face 
with a comminuted fracture of the orbital floor 
present. Orbital floor reconstruction was necessarily 
delayed for a five-week period following emergency 
neurosurgery and facial and maxillary bone frac- 
ture reduction, during which time the patient hov- 
ered between life and death. By five weeks it was 
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Fig. 4 (Browning and Walker). L. L., six 
months after operation. 


evident that the right eye was becoming enophthal- 
mic and inferiorly displaced. 

Orbital floor exploration was done on June 20, 
1960, and a complete comminution and displacement 
of the posterior three fourths of the orbital floor 
into the antral cavity was revealed. The soft con- 
tents of the globe including the inferior rectus and 
oblique muscles were herniated inferiorly into the 
antral cavity. A fenestrated polyethylene plate four- 
mm. in thickness was wired into position (fig. 5), 
producing a slight immediate overcorrection of the 
depressed globe. The twisted wire ends were bent 
upon themselves and so positioned as to lie flat in 
the groove between the polyethylene plate and bone. 

By the fifth postoperative day, at the first dress- 
ing, the patient had developed severe point tender- 
ness and pain in the upper nasal corner of the orbit. 
A fever of a 101°F. was present, and there was or- 
bital infection, presumably as an extension from 
the ethmoid sinuses. 

Removal of the polyethylene floor was not con- 
sidered because of the upper nasal localization of 
the pain and tenderness which was exacerbated by 
attempted upward gaze. Ocular discomfort and lim- 
itation of motion improved postoperatively on con- 
servative treatment with systemic antibiotics and 
warm compresses. Spontaneous drainage eventu- 


Fig. 5 (Browning and Walker). M. K., implant in 
place. 
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six months after injury. 


ally became established at the lower orbital mar- 
gin, and a pure culture of Staph. aureus was ob- 
tained. 

Still desiring not to sacrifice the barrier to en- 
ophthalmos provided by the polyethelene orbital 
floor, conservative treatment was continued. The 
drainage progessively reduced in quantity. 

No enophthalmos or motility disturbance was 
present at four months but minimal signs of res- 
idual infection and drainage were still present. A 
slight nasal ectropion was present as a result of 
downward traction caused by scar tissue between the 
orbital septum, tarsus, and periosteum produced by 
the infection. The implant was removed at four 
months with excision of the fistula and scar tissue. 
It is planned to place another polyethylene floor im- 
plant in the orbit in three to four months as a pro- 
gressive enophthalmos is developing since removal 
of the prosthesis. 


Case 4 

W. S., a 28-year-old white man, a construction 
worker, Although late orbital floor reconstruction 
done several months posttrauma is not nearly as 
effective in providing normal globe and lid cosmesis 
to the side of the fracture, late surgery is probably 
indicated in cases where the deformity is severe. 

This patient sustained fractures of the left or- 
bital margin and comminution of the orbital floor 
from a falling heavy metal pile in October, 1959. 
Examination at six months after injury (fig. 6) 
showed a severe cosmetic impairment with a 
marked hypotropia, inferior displacement of the 
globe, and a prominent pseudoptosis on the side of 
the injury. There was a downward displacement of 
the canthal ligaments on the injured side of ap- 
proximately four mm. The patient could elevate the 
left eye only slightly above the midline in the car- 
dinal field of the superior rectus and no effective 
inferior oblique muscle action was present. 

On April 4, 1960, a fenestrated polyethylene floor 
was wired into position. The postoperative course 
was comfortable with rapid regression of postop- 


Fig. 7 (Browning and Walker). W. S., six months 
after orbital floor surgery. 


erative edema. At six months (fig. 7) a perfect res- 
toration of cosmetic normality has not been ob- 
tained, but a significant improvement of the preop- 
erative deformity is observable. 


III. Discussion 


Four cases of reconstruction of orbital 
floors with fenestrated polyethylene plates 
following traumatic comminution are here 
reported. In three cases, the postoperative 
course was uncomplicated, and there was no 
postoperative discomfort. No signs of global 
orbital irritation were present at four to six 
months postoperatively. 

One case (Case 3) developed a postopera- 
tive infection with an orbital margin fistula 
which required removal of the implant. This 
patient had been a hospital bed patient for 
many weeks with multiple facial and orbital 
fractures providing open avenues between 
the orbit and paranasal sinuses. It is our 
opinion that an implant of nonviable bone 
would not have fared better in this particular 
case. 

Longer term observations and a large case 
series will be required, but our preliminary 
impression is that orbital floors may be as 
adequately reconstructed with polyethylene 
as with bone, with significantly less opera- 
tive trauma and a shorter and more com- 
fortable postoperative course for the patient. 
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Hereditary deep corneal dystrophy is a 
rare disorder of the posterior layers of the 
cornea. It consists of vesicularlike areas with 
varying degrees of surrounding opacifica- 
tion in the corneal endothelium, Descemet’s 
membrane, and occasionally the deep corneal 
stroma. It is bilateral and seems to be in- 
herited as Mendelian dominant. Its rarity is 
attested by the fact that only nine kinships 
with less than 20 cases have thus far been 
specifically described in the literature. 

The disorder was initially confused with 
the more common posterior corneal changes 
of cornea guttata, endothelial dystrophy, and 
endothelial-epithelial dystrophy of Fuchs. 


*From the Department of Surgery (Ophthal- 
mology) New York Hospital—Cornell Medical 
Center. This study was done uder Training Grant 
No. 26-5068 from the National Institute of Neuro- 
logical Diseases and Blindness. 

Author’s present address: U. S. Naval Hospital, 
National Naval Medical Center, Bethesda, Mary- 


land. 


LENS EXTRACTION IN HEREDITARY 
DEEP CORNEAL DYSTROPHY* 
G. Brock MaaGruper, M.D. 
New York 


Endothelial dystrophy was first described by 
Koeppe in 1916.1 Though he did not separate 
the disorder into two types, some of his 
patients were as young as 25 years of age 
and the disease may have been of the heredi- 
tary type. The term “cornea guttata” was 
coined by Vogt in 1921,? and later this entity 
and endothelial dystrophy were found oc- 
casionally to be forerunners of endothelial- 
epithelial dystrophy of Fuchs. These dis- 
orders were seen as changes occurring late 
in life, tending to progress in severity and 
having little hereditary basis. 

Theodore® was the first in the American 
literature to describe a new type of endo- 
thelial dystrophy in which the lesions ap- 
peared somewhat different from cornea gut- 
tata. This type appeared at an earlier age, 
did not seem to progress significantly over 
the years, and was never seen to develop an- 
terior changes, and was apparently inherited 
as Mendelian dominant. No pathologic stud- 
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ies of this latter type of dystrophy have been 
reported. The literature on the subject was 
recently well summarized by McGee and 
Falls.* Of the several names given to the con- 
dition, we choose as most descriptive “hered- 
itary deep corneal dystrophy” as advanced by 
Snell and Irwin in their report.® 

It is a well-known clinical observation that 
trauma, whether in the form of cataract sur- 
gery, keratoplasty, or other forms of me- 
chanical insult, frequently causes exacerba- 
tion and a rapid downhill course in the 
endothelial-epithelial dystrophy of Fuchs, 
endothelial dystrophy, and occasionally in 
cornea guttata. There have been no reports 
of the effect of trauma on hereditary deep 
corneal dystrophy except for a possible case 
reported by Drell,® in which a 40-year-old 
man, described as having endothelial dystro- 
phy, had an extracapsular lens extraction 
with resultant 20/25 vision. No family his- 
tory was given. (Abstract of the case was 
kindly submitted by Dr. Frank W. Newell.) 

We recently saw a 38-year-old white man 
with the typical changes of hereditary deep 
corneal dystrophy and with bilateral cata- 
racts of the posterior subcapsular type. A 
check of the patient’s family confirmed the 
diagnosis of this type of dystrophy. In spite 
of the known differences in the two types 
of dystrophy, we were concerned as to the 
possible effect of surgical trauma on these 
corneas. With the possible exception of the 
case just noted, we were unable to find any 
description of surgery or other trauma in 
this disorder. 

As will be seen in the following case re- 
port, bilateral lens extractions were carried 
out, utilizing enzymatic zonulolysis in both 
eyes and corneal contact lenses postopera- 
tively, without observable damaging effects 
on the cornea. It will also be noted that cer- 
tain specific abnormalities in the blood chem- 
istries were encountered in the course of this 
patient’s workup, raising the intriguing pos- 
sibility of an association with a generalized 
disorder, specifically an inborn error of 
metabolism. Following extensive study, how- 
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Fig. 1 (Magruder). Slitlamp appearance of corneal 
lesions (low power). 


ever, no cause for the abnormalities was 
found and their significance remains obscure. 


CASE REPORT 


J. O., a 38-year-old white man, was first seen in 
the New York Hospital eye clinic on September 25, 
1958, with complaints of painless, progressive fog- 
giness of vision, particularly in bright light. He 
stated that the vision had “always” been poor in the 
right eye and that the left eye had become involved 
over the past year. He stated that several of his 
maternal relatives had been known to have “bad” 
right eyes, and some had “an eye turned out.” 

His vision at this time was 20/200, R.E., which 
pinholed to 20/70-1; and 20/30-2, L.E., which 
was not helped with pinhole. Manifest refraction at 
this time was: right plano +0.5D. cyl. ax. 100°; 
left +1.0D. sph. > +0.75D. cyl. ax. 165°. He read 
J7, R.E., J1, L.E., without correction. He was ortho- 
phoric at six and one-third meters. Intraocular pres- 
sure was 12 mm. Hg in each eye by applanation 
tonometer. 

Slitlamp examination on the left showed small, 
elevated, discrete deposits in the conjunctiva near 
the limbus medially and laterally, which appeared to 
be calcium deposits. The corneal endothelium (fig. 
1) was seen to have bedewing, along with scat- 
tered, discrete circular areas which appeared to be 
denuded of endothelium and to have a curved sur- 
face with convexity anteriorly. 

Other areas seemed also to have a posterior sur- 
face with convexity posteriorly which seemed to 
enclose a vesicularlike space which was optically 
empty (fig. 2). There were diffuse circular opaci- 
ties surrounding the “vesicles,” and some stromal 
haze immediately anterior to the lesions. The an- 
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terior stroma and epithelium were normal. The iris 
showed mild stromal atrophy bilaterally. 

The right cornea and iris were similar to the left. 
Corneal sensitivity was normal. Both lenses showed 
mild anterior cortical changes with vacuoles pres- 
ent and denser posterior subcapsular opacities, much 
more marked on the right. Visual field was depressed 
on the right but otherwise normal. 

Ophthalmoscopic examination showed normal 
optic discs and vessels but extensive pigmentary 
retinal changes near the ora serrata appearing simi- 
lar to lattice degeneration. 

The patient was admitted to the hospital on No- 
vember 5, 1958, where routine physical examination 
was not remarkable. He gave no history of signifi- 
cant disease. In particular, he gave no history of 
renal stones, abdominal pain, bone pain, polyuria, 
vitamin-D therapy, or excess calcium intake. 

Laboratory studies were interesting in that they 
showed positive urine Sulkowitz for calcium, and 
mildly elevated serum calcium (11.7 mg. percent) 
and lowered serum alkaline phosphatase (0.6 Bodan- 
sky units). The 5-nucleotidase was 0.98 Bodansky 
units. The Leucine aminopeptidase was 121 units. 
The serum phosphorus was 5.0 mg. percent; total 
protein 7.1 gm. percent with 5.2 gm. percent albu- 
men and 1.9 gm. percent globulin. Blood urea nitro- 
gen was normal. Repeat chemistries were similar 
and he was placed on an 800 mg. calcium diet for 
three days. The chemistries following this were 
10.3 and 11.6 mg. percent for calcium, 5.0 and 5.2 
mg. percent for phosphorus, 0.5 and 0.4 Bodansky 
units for alkaline phosphatase. Urinary calcium 
0.255 gm./24 hr.; and urinary phosphorus 0.672 
gm./24 hr. 

These studies raised the interesting possibility 
of a relationship to the syndrome hypophosphatasia, 
an inborn error of metabolism consisting of abnor- 
mal mineralization of bone, decreased serum alka- 
line phosphatase, and increased phosphorylethanol- 
amine in the urine. It is inherited as an autosomal 
recessive disorder, and though most of the reported 
cases have been in infants and children, some adults 
with the syndrome have been reported.’* 

Our patient had no bony defects radiologically, 
no family history of infants who may have been 
affected, and an absence of urinary phosphoryleth- 
anolamine as determined by automatic ion exchange 
in the amino-acid analyzer (kindly performed by 
Dr. Kenneth Woods). The syndrome was excluded 
by these findings and the significance of the abnor- 
mal calcium and alkaline phosphatase remains ob- 
scure, though the metabolic defect is currently un- 
der study. 

As the corneal changes were thought to be typi- 
cal of previous descriptions of hereditary deep cor- 
neal dystrophy, a study of the patient’s family was 
undertaken (fig. 3). It was noted that the patient’s 
65-year-old mother (2), his 21-year-old brother (3), 
one of his eight-year-old dizygotic twins (5), had 
typical bilateral corneal changes. The patient is 
No. 1 in the figure. 

The mother’s vision was 20/40, R.E. 20/50, 
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Fig. 2 (Magruder). Slitlamp appearance of corneal 
lesions (high power). 


L.E., which was thought to be accounted for by 
nuclear lens changes. His brother saw 20/20 with 
each eye and his daughter saw 20/25 with each eye. 
The corneal changes seemed less in the brother 
and daughter than in the patient and his mother, 
and we could not corroborate Theodore’s impres- 
sion that the changes are more severe in each suc- 
ceeding generation. Two maternal aunts and their 
children were found negative for corneal changes 
(6-10). Neither the father nor any paternal rela- 
tives were examined. The average alkaline phospha- 
tase of four nonaffected relatives was 1.25 Bodan- 
sky units. 

On November 6, 1958, the patient had a right in- 
tracapsular lens extraction with peripheral superior 
iridotomy using a limbus-based conjunctival flap, a 
limbus full-knife section, and McLean type corne- 
oscleral sutures of 6-0 black silk. The anterior and 
posterior chambers were irrigated with 1:5,000 al- 
pha chymotrypsin and a three-minute waiting period 
was observed prior to delivery of the lens. 

The patient had an uneventful postoperative 
course and daily observation of the cornea showed, 
initially, some striate keratopathy with vertical 
folds in Descemet’s membrane which cleared over 
about six days. On January 5, 1959, the pa- 
tient saw 20/20-2 with a +12D. sph. 2 +2.75D. 
cyl. ax. 90°. He began wearing a corneal contact 
lens on July 15, 1959, and has worn it daily since, 
with vision of 20/25 in the eye. 

By December, 1959, the vision in the left eye had 
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Fig. 3 (Magruder). Pedigree of family showing corneal dystrophy. 


decreased to 20/70 with difficulty. He was admitted 
to the hospital on December 30, 1959. Eye examina- 
tion was similar to that on the previous admission. 
Anterior cortical vacuoles were noted on the left, 
with dense posterior subcapsular cataract. 

On January 1, 1960, a left intracapsular lens ex- 
traction was done, using a limbus-based conjuncti- 
val flap, two preplaced corneoscleral sutures of the 
McLean type with 6-0 black silk, a full limbal knife 
section, and alpha chymotrypsin as before. The lens 
was tumbled with an erisophake. Postoperatively he 
was noted to have mild striate keratopathy as be- 
fore, which subsided slowly over a 10-day period. 
He has been noted to have a slightly pear-shaped 
pupil with the apex pointing toward the area of the 
temporal corneoscleral suture. He saw 20/20 with 
this eye on March 8, 1960, with a +13D. sph. — 
+0.25D. cyl. ax. 120°. He has worn a corneal con- 
tact lens in this eye since July, 1960, with a 20/20 
result. 

COMMENT 


Hereditary deep corneal dystrophy was 
once confused with endothelial dystrophy of 
the senile type because of the similarity of 
the lesions in appearance and similar ana- 
tomic location. They are now regarded as dis- 
tinct entities easily differentiated clinically. 
The senile type of endothelial dystrophy ap- 
pears later in life, has little hereditary basis, 
tends to progress, and occasionally develops 
anterior changes. Trauma frequently causes 
exacerbation of these lesions. Hereditary 
deep corneal dystrophy, on the other hand, 


appears earlier in life, is transmitted as a 
Mendelian dominant, does not seem to pro- 
gress significantly in the usual case, and has 
never been reported to develop anterior 
changes. 

The present case illustrates another point 
of dissimilarity in the two entities. Surgical 
trauma in the form of lens extractions in 
two eyes had no untoward effect on the 
lesions, over the follow-up period of 24 
months for the right eye and 22 months for 
the left eye. It is particularly interesting to 
note the absence of noxious effects from 
enzymatic zonulolysis with alpha chymo- 
trypsin in the two eyes. The successful use 
of corneal contact lenses bilaterally without 
untoward effect on the corneas is also noted. 


SUMMARY 


A case report of bilateral lens extractions 
in a 38-year-old patient with hereditary deep 
corneal dystrophy is presented. The extrac- 
tions were done using limbal sections and 
enzymatic zonulolysis. Corneal contact lenses 
are being used in both eyes. No observable 
untoward effect on the dystrophy has been 
observed in a two-year period of follow-up. 

525 East 68th Street (21). 
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INTRODUCTION 


Siefert,’? in 1901, was the first to define 
carcinomatous meningitis as a diffuse infil- 
tration of the leptomeninges with carcinoma 
cells without grossly visible invasion of the 
brain. Saenger,’ in 1900, and Lilienfeld and 
Benda,‘ in 1901, first realized that the neo- 
plastic cells in the leptomeninges represented 
metastases from a distant primary neoplasm. 
Since their time, about 85 cases have been 
reported in the literature. For a complete 
analysis of this entity one is referred to a 
recent review by Grain and Karr.’ The in- 
tent of this paper is to emphasize the ocular 
manifestations of this entity, present one 
case in detail and review the pertinent find- 
ings of three additional cases taken from the 
records of Kings County Hospital. 


CASE REPORT 


Case 1 


A 47-year-old white woman was admitted to 
the hospital because of severe headaches of four 
weeks’ duration and vomiting of two weeks’ dura- 
tion. The patient was well until about five years 


*From the Departments of Surgery (Ophthal- 
mology Division) and Pathology, State Univer- 
sity of New York, Downstate Medical Center. 
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OCULAR SIGNS IN DIFFUSE CARCINOMATOUS MENINGITIS* 


Josepn L. Katz, M.D., Marius P. Vatsamis, M.D., AND 
Ropert S. JAMPEL, M.D. 
Brooklyn, New York 


pricr to admission when she noted the onset of 
transient abdominal pain. At that time gastric 
analysis revealed a diminished acid content. Four 
weeks before admission the patient developed in- 
termittent, generalized headaches, more severe at 
night, and often associated with a feeling of “stuffi- 
ness” of the ears and vertigo. During the two 
weeks prior to admission, there were episodes of 
vomiting unrelated to meals, numbness of the lat- 
eral aspect of the right thigh, and generalized 
weakness. 

The pertinent physical findings on admission in- 
cluded a blood pressure of 110/70 mm. Hg., a 
pulse rate of 80 per minute, respirations of 20 per 
minute and a temperature of 98.6°F. The patient 
was alert and oriented. The pupils were round, 
regular and equal, and reacted to light and accom- 
modation, The eye movements were intact. The 
ocular fundi appeared normal. The muscle tone 
was normal and there was no limb paralysis, al- 
though the right hand was weak. The tendon re- 
flexes were symmetrically hyperactive and the ab- 
dominal reflexes were absent. There was an area 
of hypalgesia involving the lateral aspect of the 
right thigh. The midepigastrium was tender to 
palpation. 

Laboratory examination showed complete blood 
counts, urine analyses and sedimentation rate to 
be within normal limits. The hemoglobin was 12.4 
gm. percent; fasting blood sugar, 100 mg. percent. 
A lumbar puncture produced clear fluid with an 
initial pressure of 116 mm, H:O. Spinal fluid glu- 
cose was 25 mg. percent, chlorides, 848 mg. per- 
cent and total proteins, 89 mg. percent. One white 
blood cell per c.mm. was seen on microscopic 
examination. No organisms were found. 
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CARCINOMATOUS MENINGITIS 


Fig. 1 (Katz, Valsamis and 
Jampel). Cross section, optic nerve 
(hematoxylin-eosin, X10), show- 
ing a circumferential layer of neo- 
plastic carcinoma cells, 


although in some areas the cells were layered 
linearly along the surface of the pia-arach- 
noid. With the exception of a few sparse col- 
lections of lymphocytes no inflammatory 
exudate was noted. 

The tumor cells formed perivascular ag- 
gregates in the subarachnoid tissues and 
penetrated into the substance of the optic 
nerves and chiasm along the Virchow-Robin 
spaces, involving the nerve predominantly 
along the mesodermal septae and causing 
separation of the fiber bundles (fig. 3). This 
process was quite extensive within the optic 
nerves but in the chiasm it was limited to 
one island of cells. Myelin stains revealed 
diffuse, poorly defined areas of demyelina- 
tion most marked in the vicinity of invading 
tumor cells. Axonal stains disclosed a signifi- 
cant depletion of fibers. Many of those re- 
maining demonstrated extensive swelling, 
beading and fragmentation. These changes 
were again more severe in the areas of neo- 
plastic invasion (fig. 4). 

Table 1 contains the pertinent clinical, 
pathologic and spinal-fluid findings of the 
present case and of three 
similar context taken from the records of 
Kings County Hospital. The ocular signs 
present in these four cases are included in 


Table 2. 


additional cases of 


DISCUSSION 


The typical patient with diffuse carcinoma- 
tous meningitis is an adult with a history of 


severe, generalized, intractable headache of- 
ten associated with vomiting, progressive 
cranial nerve palsies, abnormal ocular signs 
and motor seizures. The patient often dis- 
plays signs of meningeal irritation such as 


Fig. 2 (Katz, 


Valsamis and Jampel). Cross 
section, optic nerve (hematoxylin-eosin, 100), 
showing neoplastic cells in the subarachnoid space. 
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Roentgenograms of the skull were normal. An 
electroencephalogram recorded a generally irregu- 
lar pattern with no evidence of focal involvement. 
A pneumo-encephalogram was attempted but was 
discontinued because it provoked generalized tonic 
seizures. Two right percutaneous carotid angio- 
grams were interpreted as normal, and a ventricu- 
logram revealed no abnormalities. 

While in the hospital the patient remained afeb- 
rile but continued to complain of headache and 
weakness. Two weeks after her admission to the 
hospital she experienced recurrent episodes of un- 
consciousness unaccofhpanied by convulsive move- 
ments and associated with irregular breathing. Dur- 
ing one such episode the patient developed Cheyne- 
Stokes respirations, dilated and fixed pupils, hypo- 
tonia and loss of deep tendon reflexes. Within a 
few days the patient became delirious and demon- 
strated confusion, agitation and memory impair- 
ment. 

In the succeeding days the patient complained 
of blurred vision and diplopia. Ophthalmoscopic 
examination revealed a flame-shaped hemorrhage 
on the left, engorgement of the veins and oblitera- 
tion of the disc margins bilaterally. Bilateral Babin- 
ski toe signs were present. Four weeks after ad- 
mission a number of generalized seizures occurred. 
Examination immediately following a_ seizure 
showed a left abducens nerve paralysis, a weak- 
ness of upward gaze, and a left central facial 
paresis. The patient’s condition then rapidly de- 
teriorated. Visual acuity progressively diminished 
and for the first time a loss of hearing was also 
noted. The pupils became dilated and fixed. There 
was now a bilateral external rectus palsy, Papil- 
ledema was noted in both eyes. A left percutaneous 
angiogram was performed but showed no abnor- 
malities. The patient at this time was alert but 
disoriented. Her visual acuity deteriorated to total 
blindness. Hearing was markedly diminished. Nu- 
merous episodes of unresponsiveness associated 
with automatic chewing movements occurred dur- 
ing the last few days of life. Five weeks after 
admission, following a seizure, the patient died. 
Throughout the entire course of her illness the 
temperature remained normal. 


PATHOLOGIC EXAMINATION 
GROSS OBSERVATION 


The brain showed no external abnormality 
apart from a diffuse clouding of the lepto- 
meninges covering the cerebral hemispheres, 
brainstem and cerebellum. The opacity was 
more marked in the depths of the sulci. Ex- 
amination of coronal sections failed to reveal 
any grossly apparent parenchymal neoplasm. 
No abnormalities of gray or white matter 
were noted. The ventricular system was sym- 
metric and not dilated. 
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MICROSCOPIC EXAMINATION 


Representative sections were taken includ- 
ing the optic nerves and chiasm. The lepto- 
meninges in all sections examined presented 
a uniform picture. The subarachnoid space 
was infiltrated with columnar tumor cells. 
These cells showed a moderate variation in 
size and shape, and contained a slightly baso- 
philic cytoplasm. Many of them demonstrated 
hyperchromatic nuclei with prominent nu- 
cleoli. They occurred in clumps and clusters 
and tended to spread out into a single-cell 
layer within the gyral leptomeninges. 

Many of the blood vessels were encapsu- 
lated by a thick sheath of tumor cells. Such 
cells, however, were not found in the lumina 
of any of the vascular channels. On occasion 
they formed acini. In some sections of cor- 
tex a reactive perivascular lymphocytic in- 
filtration was noted. The vascular elements 
in many areas appeared somewhat congested. 

The choroid plexus was heavily invaded 
by metastatic adenocarcinoma. The ganglion 
cells of the cerebral cortex and basal ganglia 
showed a variable degree of chromatolysis 
with some scattered areas of satellitosis and 
neuronophagia. Sections of the right cerebel- 
lum showed an increase in the number of 
astrocytes of the molecular layer. In one mi- 
croscopic zone of the cerebellar cortex some 
superficial pericapillary neoplastic invasion 
was observed. 

The pathologic diagnosis was metastatic 
adenocarcinoma largely confined to the lepto- 
meninges (meningitis carcinomatosa) with 
foci of microscopic invasion of the cerebellar 
cortex and cranial nerves. 

Sections of the optic nerves and chiasm 
were studied with hematoxylin and eosin, 
myelin (Weil) and axon (Bodian) proced- 
ures. 

The pia-arachnoid was extensively infil- 
trated with a closely packed layer of predom- 
inantly columnar neoplastic cells (figs. 1 and 
2). Many of these were pleomorphic with 
hyperchromatic nuclei and prominent nu- 
cleoli. Occasional mitoses were noted. An 
acinar pattern was most frequently assumed, 
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Fig. 1 (Katz, Valsamis and 
Jampel). Cross section, optic nerve 
(hematoxylin-eosin, X10), show- 
ing a circumferential layer of neo- 
plastic carcinoma cells, 


although in some areas the cells were layered 
linearly along the surface of the pia-arach- 
noid. With the exception of a few sparse col- 
lections of lymphocytes no inflammatory 
exudate was noted. 

The tumor cells formed perivascular ag- 
gregates in the subarachnoid tissues and 
penetrated into the substance of the optic 
nerves and chiasm along the Virchow-Robin 
spaces, involving the nerve predominantly 
along the mesodermal septae and causing 
separation of the fiber bundles (fig. 3). This 
process was quite extensive within the optic 
nerves but in the chiasm it was limited to 
one island of cells. Myelin stains revealed 
diffuse, poorly defined areas of demyelina- 
tion most marked in the vicinity of invading 
tumor cells. Axonal stains disclosed a signifi- 
cant depletion of fibers. Many of those re- 
maining demonstrated extensive swelling, 
beading and fragmentation. These changes 
were again more severe in the areas of neo- 
plastic invasion (fig. 4). 

Table 1 contains the pertinent clinical, 
pathologic and spinal-fluid findings of the 
present case and of three additional cases of 
similar context taken from the records of 
Kings County Hospital. The ocular signs 
present in these four cases are included in 


Table 2. 
DIscUSSION 


The typical patient with diffuse carcinoma- 
tous meningitis is an adult with a history of 


severe, generalized, intractable headache of- 
ten associated with vomiting, progressive 
cranial nerve palsies, abnormal ocular signs 
and motor seizures. The patient often dis- 
plays signs of meningeal irritation such as 
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Fig. 2 (Katz, Valsamis and Jampel). Cross 
section, optic nerve (hematoxylin-eosin, 100), 
showing neoplastic cells in the subarachnoid space. 
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Fig. 3 (Katz, Valsamis and Jampel). Longitudinal section, optic nerve (hematoxylin-eosin stain, 
200), showing neoplastic invasion along mesodermal septae. 


nuchal rigidity and positive Kernig and 
srudzinski signs. 

Spinal fluid changes frequently suggest the 
nature of the leptomeningeal process. In 
most instances the fluid is clear, colorless, but 
under increased pressure. The total protein 
content is elevated in roughly 90 percent of 
cases. Marked elevation of the globulin frac- 
tion has been recorded. The glucose level is 
frequently decreased**-**:* and sometimes is 
totally absent."* Two of our four cases dem- 
onstrated low glucose concentrations (Case 
1 and Case 3). 

The cellular elements found on 
scopic examination may be of diagnostic 


micro- 


value. Tumor cells are but rarely recognized 
or properly identified. Spriggs’® has de- 
scribed a simple staining technique for the 
identification of such tumor cells in spinal 
fluid. 

Terminally, the patient usually displays 
lethargy, confusion and delirium, with ul- 
timate progression to stupor, coma and death. 
The entire course of the illness from the 
initial neurologic symptoms is generally no 
more than a few months. 


Fig. 4 (Katz, Valsamis and Jampel). Longi- 
tudinal section, optic nerve (Bodian stain for 
axons, X200), showing beading and degeneration 
of axons. 
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(39 recorded cases plus four of our own cases)* 


TABLE 2 
OCULAR FINDINGS IN DIFFUSE CARCINOMATOUS MENINGITIS 


1s 23 | 
-ase # 
. Vision 


A. Decreased visual activity . 


B. Complete blindness of one or both eyes} + | 
c. 


2. Pupits 
A. Dilated 


B. Dilated & fixed 


| 
} 
Hemianopsia . . . | 
| 


C. Sluggish reaction to light 
D. Constricted 


. Orpric Discs 
A. Papilledema 


B. Optic atrophy 

. EXTRAOCULAR MUSCLE PALSIES 

. Lip ptosis 

. LAGOPHTHALMOS 

. NYSTAGMUS 

. OCULAR PAIN 
9. “PRESSURE BEHIND EYES."’.. . 
10. PHoTOPHOBIA 


11. RETINAL HEMORRHAGE 


320 | 4n 


| | | 82s % 1228 
} 


* Number in subscript refers to reference number 


At autopsy, gross examination of the 
cerebral leptomeninges shows no apparent 
abnormality except, perhaps, for vague areas 
of faint opacification. Microscopically, the 
leptomeninges are diffusely infiltrated with 
tumor cells. Boyd,’ in a report of such a case, 
vividly describes the pattern of invasion and 
discusses the role played by the spinal fluid 
in the dissemination of malignant cells. 

The most common primary neoplasm dis- 
covered on post-mortem examination of pa- 
tients with carcinomatous meningitis is car- 
cinoma of the stomach. Grain and Karr,* in 
reviewing the literature up to 1955, were 
able to locate 81 cases complicated by blood- 
borne metastases to cerebral parenchymatous 
tissues in which the site of primary neoplasm 
was defined. They found the stomach in- 
volved in 33 cases (41 percent), the lungs in 
22 (27 percent), the breast in 12 (15 per- 
cent) and other organs in 14 (17 percent). 

The tumor cells found infiltrating the me- 
ninges in our Case 1 often assumed a glan- 


dular pattern. The history of transient ab- 
dominal pains, reduced gastric acid content 
and tenderness to palpation in the midepigas- 
trium suggested that the primary site of this 
adenocarcinoma was in the stomach. This, 
however, could not be substantiated since the 
autopsy procedure was limited to the head. 
The primary neoplasm in our other three 
cases all proved to be bronchogenic carci- 
noma at autopsy. 

A prominent clinical feature presented by 
our first patient was complete loss of vision, 
caused by severe demyelination and axonal 
degeneration within the optic nerves and 
chiasm. A review of the cases previously re- 
ported indicated that actual invasion of the 
substance of these structures is not a prereq- 
uisite for the development of amaurosis. In- 
filtration of the optic nerve sheath alone may 
cause severe compression and degeneration 
of the intrinsic axons with a resultant loss 
of vision (Fischer-Williams, et al.,1*). In 
one instance, however, vision remained un- 
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9s | 20¢ 2123! 220 23% | 240250 | 26s | 27u | 2812 | 2936! 30:2 3013) 3315 | 3416 3516 3616 | 375 38 39x | 40 41 4 4 % 
a | Case # | Case # | Case # | Case # | “ase | Case # | Report of 4 cases 
| —— | —- | i— - — 
—| |— | —— 
| | | + | + 13.9 
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disturbed despite metastases to the optic 
nerve sheaths (Goldstein and Wexler’). 
The authors concluded that growth in the 
optic sheaths was compatible with the ab- 
sence of papilledema or other ocular signs, 
especially if this growth were gradual and 
the intracranial portions of the nerves re- 
mained uninvolved. 

In reviewing a large number of cases of 
diffuse carcinomatosis of the meninges one 
is distinctly impressed by the frequency of 
ocular disturbances. At times, these have 
been the patient’s major presenting com- 
plaints (Terry and Dunphy*). In one in- 
stance (Walshe’’) the symptoms were 
largely restricted to visual disturbances. This 
latter patient was a 57-year-old woman who 
sought medical attention because of severe 
throbbing headache of six months’ duration, 
diplopia and gradual failure of vision of the 
left eye which slowly progressed to almost 
complete blindness. The pupil reacted nor- 
mally on the right, but only to accommoda- 


tion and consensual illumination on the left. 
A left lateral rectus palsy was present. The 
general physical examination revealed no 
signs of malignant neoplasm. Ten days prior 
to death the left disc was pallid and gave the 
appearance of a retrobulbar neuritis. 

A review of the pertinent literature with 
the addition of four of our own cases pro- 
duced 43 cases of diffuse carcinomatous men- 
ingitis with adequate clinical description. 
Of these, 39 (90.7 percent) demonstrated 
abnormal ocular findings (table 2). Several 
other cases in which ocular signs were not 
described were also noted’*:'**** but the se- 
vere limitation of clinical data in these latter 
cases precluded their inclusion, 

The frequent association of ocular signs 
during the course of this disease makes this 
entity of particular interest to the ophthal- 
mologist. The extraocular muscles and pupil- 
lary reactions each appeared to be involved 
in about 50 percent of the cases studied. Lat- 
eral rectus paralysis was encountered in the 
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majority of these patients, although third- 
nerve palsy was also frequently observed. 
The most common pupillary abnormality 
found was dilation and fixation. An almost 
equal number had pupils that reacted slug- 
gishly to light. The initial funduscopic exam- 
ination often revealed normal optic papillae. 
Approximately 55 percent of the cases, how- 
ever, eventually developed papilledema, gen- 
erally bilateral. The most significant subjec- 
tive ocular complaint was impaired vision, 
noted in 19 of the 43 presently assessed 
cases. The majority of such patients even- 
tually progressed to complete blindness of 
one or both eyes. 

The above findings are in accord with 
those presented in Strange’s** review of 18 
personally studied cases. She acknowledged 
the frequency of carcinomatous implication 
of cranial nerves and stressed the importance 
of ocular signs. 

A limited number of cases have been re- 
ported in which the sheaths of the optic 
nerves and chiasm are infiltrated as part of a 
widespread carcinomatosis of the meninges. 
This process has been noted several times in 
association with carcinoma of the stom- 
ach.****?7 Carcinoma of the lung has also 
been a source of such infiltration.**** Ber- 
trand and Aronson*® reported a case of “‘pri- 
mary carconomatosis of the meninges” with 
extension to the optic nerve sheath and me- 
ninges of the chiasm, as well as to the optic 
radiations and calcarine cortex. Although 
this case was considered by the authors as 
one of primary carcinomatosis, it is felt by 
others that it was undoubtedly a secondary 
invasion. 

Levine and Bronstein*’ reported two cases 
of primary carcinoma of the breast with me- 
tastatic spread to the meninges of the optic 
nerve and chiasm. Invasion into the substance 
of the nerve or chiasm is less frequent. 
Knierem* reported a case of primary carci- 
noma of the stomach with invasion of these 
structures. Walshe’® presented a case of car- 
cinomatous invasion of the left optic nerve 
trunk and sheath. The primary source, how- 
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ever, was not identified, although the gastro- 
intestinal tract was suspected. 

In 1927, Cornwall*® reported a case of pri- 
mary gastric carcinoma with subsequent in- 
volvement of the optic nerve sheath and 
trunk. Pette’s** case was also a primary car- 
cinoma of the stomach. 

Globus and Meltzer*® reported an instance 
of primary adenocarcinoma of the lung with 
neoplastic invasion of the left optic nerve 
trunk. Recently Weizenblatt®® described a 
case of malignant melanoma with localized 
areas of meningeal metastases and extension 
to the sheaths and substance of the optic 
nerves and chiasm. 

The number of documented instances of 
diffuse carcinomatous meningitis with asso- 
ciated invasion of the optic nerves or chiasm 
is limited. However, in view of the extremely 
high incidence of papilledema, loss of vision 
and other ocular signs, involvement of these 
structures would seem to be much more com- 
mon than is now believed. 


SUMMARY 


1. A detailed clinical and pathologic study 
of a case of diffuse carcinomatous meningi- 
tis is presented. The findings in three addi- 
tional cases are briefly summarized. 

2. The ocular findings of 39 cases noted in 
the literature, as well as four of our own 
cases, are analyzed. 

a. Impaired vision was noted in a large 
percentage of the cases (39 percent showed 
complete blindness of one or both eyes). 

b. Dilated and fixed pupils were often 
found. 

c. Papilledema and extraocular muscle 
palsies developed in a majority of cases. 

d. Optic atrophy, lid ptosis and nystagmus 
were occasionally observed. 


Downtown Medical Center. 
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A FOLLOW-UP STUDY OF SUPPRESSION AMBLYOPIA* 


IN CHILDREN PREVIOUSLY SUBJECTED TO HYPNOTHERAPY 


GLeENDON G. SmitrH, Harotp B. CRASILNECK, PH.D., AND 
CarRRoLL W. Browninc, M.D. 


Dallas, 


I. INTRODUCTION 


This is a report of a follow-up study of 
the effects of hypnosis upon the visual status 
of eight children with suppression ambly- 
opia. The cases presented here are drawn 
from the original study made in 1957 by 
srowning, Quinn, and Crasilneck.t The ob- 


jectives of this study were twofold: (1) to 
evaluate the duration of hypnosis induced vi- 
sion gains, and (2) to observe whether or 
not good vision could be re-established by 
re-hypnosis in those cases where vision had 
deteriorated over the three-year period. 

In this survey, near-vision tests were used 
predominantly, as in the original study, since 
they were most convenient to the conditions 
of the experiment. 

Of the original nine cases only eight were 
available for this study since one child had 
moved to another area (Case 4). 

Pre-hypnosis persuasion techniques were 
used in an attempt to improve vision in each 
case before actually trying hypnosis so that 

*From the Division of Ophthalmology, Depart- 
ment of Surgery, University of Texas, Southwest- 
ern Medical School, and the Dallas Neurological 
Clinic. 

t Browning, C. W., Quinn, L. H., and Crasil- 
neck, H. B.: The use of hypnosis in suppression 
amblyopia of children. Am, J. Ophth., 46:53 (July) 
1958. 
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any vision gain could reliably be attributed 
to hypnotic effect. Only positive suggestions 
were made during hypnosis, and at no time 
was the child’s visual deficit acknowledged 
by the therapist. All of the posttreatment vi- 
sion testing was done after hypnosis and 
not during the hypnotic state. Age regression 
techniques were not used, 

Throughout the study, optical factors were 
kept constant, and standards for vision test- 
ing as described in the original study were 
strictly observed. 

Near vision was determined for each child 
immediately before and after hypnosis by the 
psychologist and was also independently 
checked at the Parkland Memorial Hospital 
Eye Clinic before and after seeing the psy- 
chologist. This precaution provided an ob- 
jective double-check of any gain in visual 
acuity. 

To preclude memory as a possible source 
of error, two entirely different test cards 
were added to those used in the original 
study. 

In testing distant visual acuity, it was 
somewhat more difficult to eliminate entirely 
the possibility of memorization since stand- 
ard projectoscope test charts were used. 
However, careful observation of the patient 
and conduction of the vision testing with 
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TABLE 1 


COMPARATIVE VISUAL GAIN RESULTS 


(Near Vision) 


For 1957 and 1960 Studies 


Near Vision Test Results (1957) 


Number Patient 


Prehypnosis 


20/30+ 


20/80 —2 


| Posthypnosis | 


(1960) 


Near Vision Test Results 


Number Patient 


Age | Prehypnosis | Posthypnosis 
| 


20/80 20/30—2 


7 yrs. | 


20/30 | 20/50 20/40 —2 
14 yrs 
#3S.J.W. | 20/40 | 20/25 | #3S.J.W. | 20/30-1 20/20-1 
yrs. | | } 
#4B.L.Mc | 20/60 20/30 #4 B.L.Mc | | 


20/120 


| y 
| 10 yrs. 
#7 M.D. 20/35 | 20/25 #7 M.D | 20/40 20/20 
7 yrs. 10 yrs. 
#8 J.B. 20/120 | 20/35 #8 J.B | 20/80 20/35 
13 yrs. 16 yrs. 
#9 M.C.W. | 20/50 | 20/30-2 | #9 M.C.W. | 20/25—1 20/25-—1 
8 yrs. 11 yrs. 


the “good eye” totally occluded greatly di- 
minished this probability. 

An analysis of the pre- and posthypnosis 
visual acuity tests are shown (table 1) to 
illustrate the gains in near visual acuity. An 
interesting consistency was found between 
the original results and the findings in the 
present study. Also, it will be noted that 
there was significant improvement in dis- 
tance visual acuity in some cases (table 2), 
though the experiment was primarily con- 
ducted as a near-vision study. 

The “fall off” of vision gain in the patients 
in the three-year interim between hypnotic 
sessions is illustrated in Tables 1 and 2. The 
vision gain induced by “re-hypnosis” is also 
represented in these tables. All patients but 
one (Case 9, M.C.W.) had shown some de- 
gree of vision reduction in the amblyopic 
eye over the final posthypnotic vision level 
of 1957. Six of the seven children in whom 


vision had deteriorated showed significant 
visual gains in the amblyopic eye with re- 
hypnosis. 

A summary of the optical, strabismic, and 
sensory findings of the patient group are rep- 
resented in Table 3. 


II. Discussion 


The consideration of suppression ambly- 
opia from the physiologic point of view has 
so long been accepted by most of us that per- 
haps we have become prone to ignore or at 
least minimize the psychologic elements in 
suppression, It is most evident from this 
study that the “functional” component was 
a very significant factor in the mechanism of 
suppression amblyopia in all of the eight chil- 
dren hypnotized to a somnambulant state. 

It is noted that several of the patients in 
whom vision was measurably improved by 
hypnosis in the 1957 studies had at the time 
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TABLE 2 
COMPARATIVE VISUAL GAIN RESULTS 


(Distance Vision) 
For 1957 and 1960 Studies 


Distant Vision Test Results (1957) 


Member Patient 


Prehypnosis | Posthypnosis 


Distant Vision Test Results (1960) 


Number Patient 


Age Posthypnosis 


Prehypnosis 


20/50 20/30 


#1 L.D. 20/50 20/30—1 


12 yrs. 


20/40+2 


20/50—1 
14 yrs. 


#3 S.J.W. 20/50 20/50 


5 yrs. 


| 
| 20/60 
| 


#3 S.J.W. 20/70+2 20/60 


#2 S.P. | 20/70 —1 
8 yrs. | 


“$4B.L.Mc | 20/60 20/50 


7 yrs. 


#4 B.L.Mc Not available 
10 yrs. | 


#5 AH. 20/160 20/70 
9 yrs. 


#5 A.H. 20/100 20/100 
12 yrs. 


#6 K.T. 20/70 Not ob- 
7 yrs. tainable 


#6 K.T. 20/200 20/70—1 


10 yrs. 


47 20/50 20/30 —2 


7 yrs. 


#7 M.H. 20/40 20/20 
10 yrs. 


#8 J.L.B. 20/50 20/30—1 


13 yrs. 


#8 J.L.B. 20/60 +2 20/20 


16 yrs. 


#9 M.C.W. 20/30 20/30 —2 


8 yrs. 


#9 M.C.W. 20/30+3 


11 yrs. 


20/40 —2 


of this “follow-up” completely regressed to 
their previous state of low vision. This find- 


TABLE 3 
Orricat, STRABISMIC, AND FUSIONAL FACTORS 


A. Refrac tive errors 
Hyperopic—anisometropia = 5 
(one with negligible refractive error) 
Myopic astigmatism with anisometropia = 1 
Hyperopic isometropia = 2 


. Deviation 
Strabismic =4 
Nonstrabismic =4 


. Retinal Correspondence 
N.R.C, =7 
A.R.C. =1 


. Fusion Status 
Fusion with stereopsis =4 
Fusion with first and second grade only =3 
No fusion = 1 


=. Eye dominance 
Right-eyed =6 
Left-eyed =2 


ing certainly does not differ essentially from 
the findings in occlusion-treated patients in 
whom vision had been improved by occlusion 
alone. In the hypnosis-improved patients, as 
in the occlusion-improved patients, vision 
gain established without further treatment 
will be found to have regressed to its for- 
merly low status. 

In one patient (Case 7, M.H.) the stra- 
bismus was surgically altered following the 
hypnosis-improved vision. Intense orthoptic 
training was also given to develop and secure 
bifoveal fixation. 


III. ConcLusions 


1. Six of the eight patients in the group 
showed demonstrable near-vision gains which 
were comparable with those of the 1957 in- 
vestigation. 

2. Seven of the eight patients showed 
measurable distance-vision gains from hyp- 
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nosis. One case (5) showed no distance- 
vision gains, although a definite near-vision 
improvement was found. 

3. Vision gains established in amblyopic 
eyes by hypnosis deteriorate unless follow- 
through treatment with orthoptics and con- 
ventional aids are carried out. 

4. The increased age of the child patients 


did not provide a “barrier” to hypnotic im- 
provement in those patients who had been 
improved three years previously by hypnosis, 
despite the fact that all except one of the 
group were well beyond the age of maximum 
amenability to occlusion treatment. 


5323 Harry Hines Boulevard (35). 


THE USE OF A FASCIA LATA GRAFT IN THE TREATMENT OF 
SCLEROMALACIA PERFORANS* 


Srmeon Tarret,t M.D., anp Georce Z. Carter, M.D. 
New York 


In 1934, Van der Hoeve proposed the 
name scleromalacia perforans for one of the 
rarer ocular manifestations of rheumatoid 
arthritis. In 1938, Verhoeff and King added 
the histopathology to the clinical description 
of this disease. Recently Bick reviewed the 
literature and was able to count 27 cases. He 
found similar cases which had been described 
prior to 1934 but were labelled differently. 

We will present the clinical picture, proba- 
ble etiology, the pathology and the various 
suggestions for treatment of scleromalacia 
perforans before referring to our own ex- 
perience with this disease. 


CLINICAL PICTURE 


The affection usually occurs in women in 
the fifth or si.:th decade who give a history 
of long-standing rheumatoid arthritis. At 
first yellow nodules appear in the sclera. The 
nodules slowly progress and may coalesce to 
form larger lesions. The lesions are usually 
located between the limbus and the equator. 
The nodules evolve to form abscesses which 
slough to leave the choroid bared. Prolapse 
of the uveal layer may then occur. During 
this process there is remarkably little inflam- 

*From the Department of Ophthalmology, Al- 
bert Einstein College of Medicine of Yeshiva Uni- 
versity and Bronx Municipal Hospital Center. 


+ Trainee under U.S.P.H.S. Ophthalmology 
Training Grant No. 2B-5196. 


matory reaction. Perforation followed by 
panophthalmitis may result as a complication. 


ETIOLOGY AND CLASSIFICATION 


According to the assumed etiology several 
types of scleromalacia have been noted. 
Rénard, Lelievre and Mazel, in 1953, pre- 
sented a classification of scleromalacia. The 
groupings are essentially as follows: 

Scleromalacia perforans is a degenerative 
process of the sclera associated with rheuma- 
toid arthritis. Verhoeff and King found that 
the lesions resembled the subcutaneous 
nodules of rheumatoid arthritis, especially in 
the early stages. 

Paralimbic scleromalacia is a type of 
scleromalacia following filtration operations, 
chiefly of the Lagrange type. 

Thinning scleromalacia or “scléromalacie 
amincissante” resembles scleromalacia per- 
forans but is associated with porphyrinuria. 

Nodular necrotizing scleritis is seen in 
the absence of rheumatoid arthritis. The 
nodules break down and heal slowly, leaving 
a thinned sclera. This type was observed in a 
case of periarteritis nodosa. 

In addition Francois has noted the occur- 
rence of scleromalacia in the presence of 
pemphigus associated with arthritis. Roset, 
Henry and Algon reported two cases in 
which they suspected an endocrine disorder 
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as the cause. Both of their patients were 
afflicted with rheumatoid arthritis. 


PATHOLOGY 


Van der Hoeve found scleromalacia per- 
forans to be primarily a degenerative process 
of the sclera with or without involvement of 
the overlying conjunctiva. Inflammatory 
changes were secondary. Verhoeff and King 
published a careful histologic study of 
scleromalacia perforans. They found that: 


The primary ocular lesions each consist of a 
sharply defined area of necrotic scleral tissue. This 
area becomes surrounded by a wall of epithelioid 
cells and slowly infiltrated with pus cells. This pro- 
cess results in the formation of sequestrum, which 
becomes completely disintegrated and densely infil- 
trated with necrotic pus cells. The characteristic 
cavities thus formed are due to abscesses which 
perforate sclera and discharge externally. At the 
site of an abscess there remains a thin layer of 
newly formed fibrous tissue pervaded in its deepest 
portion by pigment cells. It is probable that similar 
cases occur in which, without the formation of cavi- 
ties, the necrotic tissue is replaced by fibrous tissue. 
Histologically, in their initial stages, the scleral 
nodules are essentially similar to the subcutaneous 
nodules of rheumatoid arthritis. This resemblance 
to the nodules of gout and their lack of resemblance 
to any lesion known to be due to direct infection 
suggest that the lesions of rheumatoid arthritis are 
dependent on the deposition of some chemical sub- 
stance in the tissue concerned and hence that this 
disease is due to some metabolic disturbance. 


PREVIOUSLY DESCRIBED METHODS OF 
TREATMENT 


Medically, 


scleromalacia perforans has 
been treated with ultraviolet light (Oast) and 
local steroids (Hobbs). These methods were 
reported as beneficial. Rénard felt steroids 
were unable to cure but did stabilize the 


lesions. 

The surgical treatment includes measures 
directed at preventing the rupture of the 
eyeball, repair of defects following rupture 
of the globe and enucleation for panophthal- 
mitis following perforation of the globe. 

Van der Hoeve suggested two methods for 
repair of a perforation of the eyeball due to 
scleromalacia perforans: the use of a buccal 
mucosal graft or a conjunctival flap follow- 
ing excision of prolapsed iris. Eber reported 
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satisfactory results with the last method. 
Paufique obtained a satisfactory result using 
a scleral graft on a small scleral perforation. 
Rénard, Lelievre and Mazel reported the 
unsuccessful application of buccal mucosal 
and of scleral grafts in treating perforations. 
They were successful in reinforcing a scleral 
defect with autogenous auricular cartilage. 
In 1955, Armstrong and McGovern de- 
scribed the use of fascia lata for covering the 
defects created by active scleromalacia 
perforans. They followed the recommenda- 
tions of Prof. A. Feigenbaum of Jerusalem 
(1942). In 1959, Bick applied the same 
principle. It was his report that led us to the 
use of fascia lata in the following case: 


CASE REPORT 


Our patient, a 56-year-old white woman, had 
suffered from rheumatoid arthritis for approxi- 
mately 20 years. There was extensive involvement 
of the joints. In the summer of 1957, during the 
initial examination in the eye clinic, a diagnosis of 
scleromalacia was made. No ectasia of the uvea was 
noted. Her uncorrected visual acuity was recorded 
as 20/30, O.U. With correction she was able to 
read 20/20. She accepted +1.5D. sph., O.D., and 
+0.75D. sph. = +0.5D. cyl. ax. 90°, O.S. Intra- 
ocular pressure was recorded as 21 mm. Hg, O.D., 
and 18 mm. Hg, O.S. (Schigtz). 

In January, 1959, a marked change in the appear- 
ance of the right eye was found. In the upper quad- 
rant of the ciliary portion of the sclera a bulging 
lesion was noted. It was elliptical in shape, meas- 
uring nine mm. in length, six mm. in width, and 
three mm. in height. Visual acuity, O.D., was 
20/70 correctible to 20/20 with a +2.0D. sph. 
=~ +0.75D. cyl. ax. 180°. An early posterior sub- 
capsular cataract was noted. 

Five months later the lesion was slightly larger, 
the cataract had progressed and the intraocular 
pressure remained normal. Her visual acuity at 
that time was 20/200, O.D., and 20/20, O.S. 
The interior of the eye was studied carefully and 
no abnormality of the periphery of the fundus 
was noted. Local steroid therapy, in use since 
June, 1957, for a mild iridocyclitis, was continued. 
In July, 1959, the area of scleromalacia measured 
about 10 mm. by seven mm. with no change in the 
choroidal bulge (fig. 1.) The conjunctiva over the 
area of scleromalacia was extremely attenuated. In 
view of the progressive nature of the lesion it was 
decided to attempt a surgical repair, using fascia 
lata as described by Armstrong and McGovern 
and by Bick. 

On August 4, 1959, the following procedure was 
carried out with the patient under general anes- 
thesia; 
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FASCIA LATA GRAFT IN SCLEROMALACIA 


Fig. 1 (Taffet and Carter). Preoperative appear- 
ance of the right eye. (Photographed from an ar- 
tist’s sketch.) 


A strip of fascia lata was obtained by the gen- 
eral surgeons. A large lateral canthotomy was per- 
formed and a limbus-based conjunctival flap was 
prepared. It was started about three to four mm. 
above the area of scleromalacia. ‘The medial and 
temporal sides were about five mm. and seven mm. 
from the limbus, respectively. 

In preparing the flap it was found that the con- 
junctiva over the lesion was fused with the remain- 
ing scleral fibers and exposed choroid. A large 
buttonhole of the flap resulted. The fringe of limbal 
conjunctiva was reflected back onto the cornea. The 
entire surface of the choroidal bulge was cautiously 
electrocoagulated with a ball electrode. In this man- 
ner, all remnants of conjunctiva were destroyed. 
The lesion contracted dramatically to give a nearly 
normal contour to the globe. 

The lateral medial and superior rectus tendon 
insertions were identified. The lateral edge of the 
fascia lata was sutured to the insertion of the lat- 


Fig. 2 (Taffet and Carftr). Appearance of the right 
eye three months after the fascia lata graft. 


ort 


Fig. 3 (Taffet and Carter). Eight months after 
grafting the area of the choroidal bulge appears 
normal. 


eral rectus by means of two mattress-type sutures. 
The strip of fascia lata was then stretched across 
the cornea and similarly sutured to the tendon in- 
sertion of the medial rectus. The graft was then 
trimmed posteriorly to give it a width of about nine 
mm. The center of the upper edge of the graft was 
then drawn upward under tension until it could 
be sutured to the tendon insertion of the superior 
rectus with two mattress sutures; 4-0 chromic cat- 
gut was used for these sutures. The free edges of 
the graft were then sutured to the sclera, using in- 
terrupted sutures of 6-0 mild chromic catgut. The 
conjunctiva was closed completely. 

Atropine was instilled and a mild pressure dress- 
ing was applied. This was left in place for 48 hours. 
On the first dressing the wound was intact, there 
was no sign of infection and the graft appeared in 
good apposition to the globe which showed a fairly 
normal contour at the operative site. A mild an- 
terior uveitis was managed successfully with local 
steroids and mydriatics. The temporarily raised 
dosage of systemic steroids was rapidly reduced to 
the preoperative level used by the patient for con- 
trol of her rheumatoid arthritis. 

When she was seen eight months postoperatively, 
the contour of the globe was still normal. There was 
no sign of recurrence (fig. 3). Because of the prog- 
ress of the posterior subcapsular cataract, the visual 
acuity of 5/200 could not be corrected. Ocular ten- 
sion was normal. 


CONCLUSION 


From the results obtained by us and from 
those reported by Bick and by Armstrong 
and McGovern it appears that the surgical 
treatment of a large irregular lesion of 
scleromalacia perforans with an autogenous 
fascia lata graft will give satisfactory results. 

Eastchester Road and Morris Park 

Avenue (61). 
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PSYCHOLOGIC ASPECTS OF OPHTHALMOLOGIC PRACTICE* 


Part II. PsycHODYNAMICS OF EYEGLASS ACCEPTANCE; 
THE OPHTHALMOLOGIST-PATIENT RELATIONSHIP 


BENJAMIN Mivper, M.D., anp Atex H. Kaptan, M.D. 


Saint Louis, Missouri 


INTRODUCTION 


In a previous communication’ we dis- 
cussed the role of the eye in the normal de- 
velopment of the infant. The importance of 
“looking” and of visual memory in our emo- 
tional drives was considered, along with ab- 
normal reactions to emotional stimuli. Ocu- 
lar neuroses were described and methods of 
recognizing the problems were discussed. 

The inability or refusal of a patient to 
wear eyeglasses is a problem not infre- 
quently encountered in ophthalmologic prac- 
tice. In some instances, such rejection of 
spectacles has a completely rational basis. An 
illustration of such rational rejection of 
glasses can be seen in the case of a per- 
spiring laborer who is unable to keep his 
glasses clean or free of moisture. In most 


* From the Department of Psychiatry (Dr. Kap- 
lan) and the Department of Ophthalmology (Dr. 
Milder), Washington University School of Medi- 
cine. A portion of this paper was read at the Febru- 
ary 25, 1960, meeting of the St. Louis Ophthalmol- 
ogical Society. 


instances, however, rejection of glasses can 
be considered as a form of ocular neurosis. 
Although a not inconsiderable number of 
patients are unable to wear their glasses as a 
result of faulty refraction or problems re- 
lating to the dispensing of the lenses or 
frames, we shall assume in this paper correct 
refractions and adequate dispensing tech- 
niques. With such an assumption, an unsuc- 
cessful venture with glasses must imply in- 
adequacy or error on the part of the patient 
or the physician. The role of each will be 
considered in this discussion of the psycho- 
dynamics of eyeglass acceptance. 

As used in this paper, “psychodynamics” 
refers to the mental and emotional factors 
governing the motivations for acceptance or 
rejection of eyeglasses. In ophthalmologic 
practice, the percentage of patients who are 
unable to wear glasses is not large, relative to 
the total spectacle-wearing population. About 
six percent of patients for whom glasses are 
prescribed will have some complaint which 
is brought to the attention of the ophthal- 
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mologist.? Of this six percent, the majority 
are found to be due to some fault in refrac- 
tion or in the dispensing of the lenses. In 
assessing the incidence of these problems 
which can be attributed to ocular neurosis, 
is must be stressed that there is no way to 
evaluate the number of patients who fail to 
have a lens prescription filled or who just 
discard their glasses after a few weeks with- 
out returning to the ophthalmologist. There- 
fore, no accurate figure can be offered for 
the incidence of psychogenically and emo- 
tionally induced problems which influence 
the rejection of eyeglasses. 


PsYCHODYNAMIC FACTORS 


In the beginning, one must recognize that 
there are basic or “normal” psychologic 
barriers to the wearing of glasses. 

a. The body image. Each person has a 
mental image of his own appearance, the 
body image, which is generally pleasant ; and 
the face is of prime psychologic importance 
in this image. Organic inferiorities relating 
to the face cannot be hidden as can other de- 
fects, and they constitute a source of anxiety 
and suffering to the patient. Hence, some re- 
sistance to spectacies is “normal.” 

b. Parental guilt. It is usual for the parent 
to feel intensely the responsibility for the 
child’s hereditary defect. Thus, the parental 
attitude is a prime factor in the rejection of 
spectacles by children, since the child’s re- 
action to his glasses is determined by the 
mother’s (or father’s) body image for the 
child. 

c. Hostility toward the doctor. This char- 
acteristic of the patient is well recognized by 
all ophthalmologists. It depends partly on the 
extent of trauma to the ego of the patient 
(or the parent} and partly on the patient’s 
fears for his eyesight. Walter B. Lancaster 
said “I regard every patient as apprehensive. 
I do not wait for them to express their fears 
and ask for encouragement. I assume they 
want and need encouragement.”** The pa- 
tient’s hostility is not directed at the doctor 
personally but toward the threat of the 


PSYCHOLOGIC ASPECTS OF OPHTHALMOLOGY 


697 


glasses and the disturbance of the body 
image. At times there may be some psycho- 
therapeutic benefit in encouraging transfer 
of these hostilities to the doctor, making it 
easier for the patient to accept the new ex- 
perience of glasses. 

Ranged against these negative or resistive 
forces can be cited certain “normal” motiva- 
tions favoring spectacle acceptance. 

a. The physical need. The desire for relief 
of such discomforts as blurred vision, head- 
ache, aching and burning, constitutes the 
prime motivator for spectacle acceptance. 
Since the symptoms are not inevitably due to 
the refractive error per se, the doctor must 
be wary lest hasty conclusions based on in- 
adequate knowledge of the total person be 
responsible for delaying a correct solution 
to the problem. 

b. Economic necessity. This is a compell- 
ing force, especially at the bifocal age, since 
any curtailment of productivity is an ex- 
tremely serious matter in our highly com- 
petitive society. 

c. The need to compete. Akin to economic 
need is the need in children to compete suc- 
cessfully, that is, to keep up with the class 
or the group. 

Another motivation for acceptance of eye- 
wear may come from the use of glasses as 
a device to take a person out of competition 
in society, to escape reality. The glasses thus 
form a crutch by which the patient avoids 
meeting the conflicts which actually produce 
the eye symptoms. 

There is a dynamic balance between these 
positive motivators and the inhibiting fac- 
tors, normally resolved in favor of the for- 
mer. When it is not resolved positively, 
glasses may be rejected. Very often in such 
instances, one can find evidence of psycho- 
logic dysfunction referred to other body sys- 
tems, such as the gastro-intestinal tract. An 
adequate history is necessary, so that by 
proper assessment of the eye complaints in 
relation to the total psycho-physiologic pic- 
ture, unnecessary lens prescriptions may be 
avoided. 
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A man, aged 40 years, complained of inter- 
mittent blurring of print and twitching of the 
left lids. His refractive error was +0.75D. 
sph., O.U. His accommodative amplitudes 
were 4.5D., O.U. This pre-presbyopic pic- 
ture could well have been considered an indi- 
cation for eyeglasses. In addition to the 
ocular complaints, however, his history re- 
vealed recurrent duodenal ulcer symptoms. 
The patient was a hyperkinetic, dynamic 
business executive, wrestling at the moment 
with problems relating to expansion of his 
business, domestic friction and occupancy 
of a new home. With some discussion of his 
problems, some delegation of his responsi- 
bilities, increased rest and judicious use of 
tranquilizers, the symptoms disappeared and 
two years later the patient was still symptom 
free with regard to his eyes. 

Obviously, proper evaluation of a patient 
involves time, a careful history and the 
establishment of good rapport. 


PROBLEMS AT VARIOUS AGE LEVELS? 


The psychologic barriers and motivators 
have changing values at different age levels. 
These should be noted in the consideration 
of each eyeglass-wearing problem. 


PRESCHOOL CHILDREN 


The most frequent condition requiring 
spectacles in children under the age of five 
years is strabismus. It is a fact that such 
children have a phenomenal ability to tolerate 
glasses in any strength. It often seems to 
make little difference whether or not they 
are accurately prescribed. At this age level, 
the guilt feelings of the parents toward de- 
fects in their children are intense, partly be- 
cause of the relative newness of the prob- 
ler, partly because of the existence of a 
dual organic inferiority, strabismus plus the 
threat of glasses. The guilt feelings may 
unwittingly cause the parents to delay seek- 
ing medical care for the strabismic child. 
Parents may clutch at the notion that “the 
child will outgrow” the problem, and they 


can always find a neighbor, relative or even 
a pediatrician to give them support in this 
refuge. 

When the glasses are prescribed, the par- 
ental guilt reaction may manifest itself in an 
apologetic attitude, openly expressed before 
the child and aggravated by a similar atti- 
tude on the part of friends and relatives. As 
this negative attitude is transmitted to the 
child, he is unconsciously encouraged to re- 
ject the glasses. On the other hand, the 
parental hostility and guilt may be expressed 
by such repressive measures on the child 
as insistence on the wearing of glasses, with 
the effect of forcing the child to reject them. 
In short, glasses are a kind of trauma which 
can be minimized or maximized, depending 
on what is going on around the child. If one 
can sense this potential in the parents, the 
problem may be circumvented simply by 
discussion. 


PRIMARY SCHOOL 


In the years between five and 10 years, 
strabismus shares the stage with early 
myopia. Here again, the broad adaptability 
of children enables them to accept glasses 
readily. This same adaptability, however, 
also enables them to function very well with 
binocular visions of 20/40 or 20/30, and 
caution must be exercised in prescribing low 
myopic corrections, lest the child find them 
“unnecessary.” On the other hand, many 
children seek out glasses because their class- 
mates have them, even though at this age 
there is little concern with the body image. 
Here, as in the younger children, problems 
regarding eyeglass acceptance are uncommon 
until the parental anxieties are transmitted 
to the child. Reassurance and explanations to 
the anxious mother of a myopic girl receiv- 
ing her first pair of glasses may ultimately 
be as important as the glasses themselves. 

In the preteen years, then, our attention 
must be directed to the parents. They must 
be aided in overcoming their guilt and anxie- 
ties. The positive aspects of spectacle wear- 
ing must be emphasized. 


wt 
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ADOLESCENCE 

In adolescence, our approach is directed 
toward the patient rather than the parent. 
Here the growing ego strength of the pa- 
tient, with the development of a body image 
based on the teenage ideals (movie and tele- 
vision stars, and so forth), and placing a 
strong emphasis on beauty as the chief ele- 
ment, increases the resistance to spectacles. 
Here the desire to conform becomes in- 
creasingly strong. We have all noticed that 
this compulsion to conform has been a boon 
to the purveyors of contact lenses. 

This age group must be dealt with directly, 
by emphasis on ability to compete and ad- 
vance. We must exercise flexibility in our 
indications for the use of the glasses and 
stress the cosmetic qualities of high fashion 
eye wear. In selected cases the desired goals 
with regard to eye function may require the 
early introduction of contact lenses. 

Children in this age group have many 
school, family and social adjustment prob- 
lems which can give rise to their symptoms. 
Failure to recognize these problems and the 
prescribing of unnecessary glasses would 
only compound the child’s difficulty. 

One boy, aged 11 years, had severe head- 
aches with reading or blackboard work in 
school. There were no previous symptoms. 
He was found to have a moderate degree 
of myopia, amounting to —0.5D. sph., O.U. 
His mother reported that he disliked his 
new classroom teacher intensely and had 
threatened “trouble” if not transferred. He 
was told flatly that he would have to learn 
to get along with his teachers. Thus, by 
shutting off a possible escape valve, the boy 
was forced to turn to a psychophysiologic 
expression of his frustration and resentment. 
The myopic lenses would not have helped. 
A discussion of the problem with the par- 
ents and their subsequent discussion with 
the teachers was followed by a complete re- 
lief of this child’s symptoms. 

With hyperopes, it is well to remember 
that a young person with an accommodative 
amplitude of about 12 diopters can handle 


two or three diopters of hyperopia without 
difficulty. It is essential that, with refractive 
errors of this magnitude, we treat the total 
patient, not merely the eyes. When glasses 
are necessary, the extent to which they may 
interfere in social adjustments will vary with 
the individual. Since glasses are so widely 
accepted today, they fortunately do not 
represent a lasting trauma in adolescents. 


ADULTS 


In the premarital years, the factors of 
social adjustment are quite important and 
these intensify as the young patient ap- 
proachs closer to marriage. The recom- 
mendation for glasses requires insight and 
understanding as well as considerable flexi- 
bility on the part of the physician. It is well 
not to minimize the value of contact lenses 
in the young adult of either sex. Helping to 
build the ego is important for young men 
as well as young women. 

Later, as parents, the adult is concerned 
more with function than appearance, and 
the social adjustment factors diminish as 
the economic problems take the center of the 
stage. As a result fewer problems relating 
to the rejection of eyeglasses are encoun- 
tered in patients in their late 20s and early 
30s. 


PRESBYOPES 


The early presbyopes constitute the larg- 
est single group of malcontents in an eye 
practice. Much of this problem involves the 
mechanical adaptation to glasses but the psy- 
chologic factors are more important here 
than in most age groups. The average per- 
son in the early 40s arrives at the ophthal- 
mologist bristling with resistance to bifocals. 

In the process of aging, menopause with 
the cessation of childbearing can be looked 
on as a phase in development, rather than 
as an end of womanhood. In fact, it may be 
viewed as having positive values in allowing 
women greater freedom and energy to par- 
ticipate outside the home without concern 
about pregnancy or loss of sexual drive. Bi- 
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focals, as a symbol of the menopause, are 
less susceptible to such rationalization. The 
self-image is important at this age, too, since 
in our Western culture, we make a fetish 
of “looking young.” To belie one’s years is 
the crowning achievement of the 40- and 50- 
year-old person. It seems that, unlike the 
Chinese and other Eastern cultures, we just 
cannot grow old gracefully. Therefore, it is 
necessary to recognize the basically un- 
pleasant connotation of glasses in this age 
group. 

By pointing up the competitive and eco- 
nomic values and by demonstrating the prac- 
ticability of bifocals, we may establish a 
rapport with the patient. Sometimes, the pa- 
tient must be allowed to experience the limi- 
tations of reading glasses before he will ac- 
cept the necessary bifocal correction best 
suited to his occupational needs. Patient hos- 
tility (directed at the doctor) comes rapidly 
to the surface when bifocals are discussed 
for the first time. It is not always easy for 
the doctor to remember that the patient is 
simply reacting against the realities of wear- 
ing glasses and of becoming older. He must 
accept and even mildly encourage the pa- 
tient’s hostility, explain some of the annoy- 
ances of bifocals and relate the patient’s 
difficulties to his own expériences. In short, 
he must give the patient some acceptance of 
the hostility without changing the reality or 
the need. 


OLD AGE 


Acceptance of glasses and the changes in 
glasses must be approached with caution in 
the aged. Here, resistance to change is the 
paramount factor. Older folks do not easily 
tolerate changes from single vision lenses to 
bifocals, from bifocals to trifocals or from 
binocular vision to monocular vision. The re- 
fracting techniques must be geared to the 
slower responses of these patients. They lack 
a sense of security and are much benefited 
by simple reassurance and gentle handling. 
If these are not forthcoming, the older pa- 
tient is very likely to put aside his new 


glasses and revert to his trusty hand magni- 
fier. 


PSYCHOLOGY OF THE OPHTHALMOLOGIST- 
PATIENT RELATIONSHIP® 


The ophthalmologist does not have to be a 
trained psychiatrist in order to treat the 
whole patient with his eye defect or to under- 
stand that his attitudes toward eyeglass ac- 
ceptance are expressions of his age and his 
personality characteristics, to which is added 
the individual’s particular personal problems. 
Acceptance or nonacceptance of glasses may 
be symptomatic of the individual’s attitude, 
not only toward the glasses but to other 
phases of his life situation. Each physician 
develops his own techniques for understand- 
ing patients with their differing personalities. 
The expression “good bedside manners” re- 
fers to those interpersonal factors present in 
every doctor-patient relationship which we 
must all learn to recognize consciously and 
then to handle adequately. The mildly hostile, 
anxious or depressed reactions of patients 
must be seen as manifestations of the anxiety 
to eye manipulation. Patients have exag- 
gerated reactions to operative procedures and 
to eye manipulation, and may over-react to 
the close, intimate contact which is un- 
avoidable in the ophthalmologist’s office. 

The reaction of the patient to the doctor 
will more often be positive than negative, 
since the doctor is a healer and bears the 
aura of all the generations of healers from 
the witch doctor to the highly trained pres- 
ent-day specialist. The patient feels secure in 
the fact that the doctor will take care of him. 
This positive attitude (transference) makes 
it possible for the doctor to alleviate many 
of the anxieties generated by the eye 
manipulations and to evoke marked gratitude 
for relief of eye symptoms. 

Acceptance or nonacceptance of glasses 
may be greatly modified by the acceptance 
or nonacceptance by the doctor of the pa- 
tient. The unhappy, physically sick, emo- 
tionally deprived, or fatigued doctor finds it 
difficult to react to any tension in his patient 
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without a corresponding rise of his own ten- 
sion which will then be translated into irrita- 
bility, annoyance, withdrawal or overtreat- 
ment. The close and prolonged personal con- 
tact in eye work facilitates such reactions un- 
less the doctor has developed a maturity and 
personal understanding of some of his own 
emotional needs as well as those of the pa- 
tient. Each of us has personal needs which 
must be gratified before a healthy relation- 
ship with a patient can be sustained. Such 
gratifications come through the creativity in 
one’s work, with adequate monetary or sub- 
stitute compensations, and through normal 
healthy home relationships. Fortified with 
these gratifications, there is no need for the 
ophthalmologist to over-react to patients 
either in a positive or negative direction. 

Perhaps in no other examination are the 
subjective reactions of patients more impor- 
tant than in eye refractions and visual fields. 
Reactions on the part of patients are greatly 
dependent on the patient-doctor relationship. 
It is for this reason that we must pay special 
attention to this relationship and recognize 
the need for having to spend adequate talk- 
ing time preparing patients for eye exami- 
nations. Doctors haye different reactions to 
passive, tense, or restless patients. Some 
would like to push against the passivity of 
some patients or to restrain the restless ones. 
Others react uneasily to the tense patient. 

It is a fact that more doctors are afraid of 
children than vice versa. We should consider, 
in the light of our own basic personalities, 
which of us enjoys seeing children and 
which prefers working with older patients. 
With children as patients, it is necessary to 
spend more time in preparation or treatment 
than with adults. Often multiple visits are 
required. In general, children should be told 
the truth with regard to questions of pain, or 
with regard to their expectations in projected 
treatment or surgery. 

Tensions and anxieties manifested against 
the eye manipulation will require the use of 
supportive psychologic measures, such as 
reassurance, encouragement, persuasion, 


warm acceptance, explanation and clarifica- 
tion of procedures. Techniques to develop a 
firmer identification with the doctor, through 
discussion of the patient’s background, 
friends and their common eye needs, en- 
courages the beginning of a therapeutic rela- 
tionship. Sometimes encouraging verbal hos- 
tility to allow an expression of feeling is in 
order and the ophthalmologist may help some 
patients through the use of kind but firm 
attitudes in reacting to the patient’s discus- 
sion. Emotional support in the form of 
listening, encouragement, thorough eye ex- 
amination, the proper use of authoritative 
statements and some exploration of the pres- 
ent conflictual problems of the patient, will 
often lead to an improved relationship be- 
tween patient and doctor and thus ameliorate 
the majority of psychologic visual symp- 
toms. Such procedures take some time but 
are good medicine in the best sense of the 


word. 


SUMMARY 


Psychologie factors resulting from recur- 
rent emotional and anxiety states may cause 
eye symptoms or physiologic-pathologic eye 
changes. Conversely eye defects or eye- 
glasses may have a significant effect on the 
growing personality, Generally, however, 
emotional factors will complicate rather than 
specifically cause eye disease. 

Emotional factors influencing the doctor- 
patient relationship have a direct bearing on 
the problems of the general treatment of eye 
disease. Many patients react to eye manipu- 
lations with tension or anxiety equivalents 
but are not true ocular neurotics. It is 
essential for the ophthalmologist to consider 
the patient as a psychologic whole as well as 
considering his obvious eye problem, 
whether it be the acceptance of eyeglasses or 
other eye difficulties. The importance of 
recognizing that the emotional reactions of 
patients are usually directed to the eye 
manipulations rather than to the doctor him- 
self must be emphasized. 

Besides learning more about the normal 
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personality development and its customary 
variations, the ophthalmologist must learn 
to guard himself carefully against too many 
personal frustrations. His normal emotional 
needs must be gratified as a first step in 
understanding the emotional reactions of pa- 
tients. 

Granting the knowledge and skill of oph- 
thalmologists, it is evident that much of 


spectacle acceptance depends upon how the 
physician can see himself, as well as how he 
can view the patient as a total psychologic 
entity. The ophthalmologist must acquaint 
himself with the broad general psychologic 
principles of motivation and inhibition, in 
order to interpret and resolve problems of 
the nonacceptance of eyeglasses. 
100 North Euclid Avenue (8). 


REFERENCES 
1. Kaplan, A. H., and Milder, B.: Psychologic aspects of ophthalmologic practice: Part I. Am. J. 


Ophth., 52:515, 1961. 


2. Milder, B.: The dissatisfied refraction patient. (Unpublished address.) Oklahoma City Acad. Ophth., 


Nov. 8, 1957. 


3. Derby, G. S.: Ocular neuroses; An important course of so-called eyestrain. J.A.M.A., 95:913-917 


(Sept.) 1930. 


4. Lunt, L. K., and Riggs, B. A.: The ophthalmologist and the psychoneuroses. J.A.M.A., 83: (Dec.) 


1924. 


5. Kaplan, A H.: Psychological factors in the practice of dentistry. J. Am. Dental A., 57:835-843 


(Dec.) 1958. 


ACCOMMODATION AFTER THE AGE OF FORTY YEARS 


Donatp G. ALLEN, M.D. 
Cleveland, Ohio 


Routine recording of reading distance, 
near-point, and far-point, in all examinations 
of normal* presbyopes prompted comparison 
of the total accommodation with the textbook 
tables (Fuchs-Duane,! Duke-Elder?) be- 
cause the values for total accommodation 
seemed to be higher than the accepted ones. 
From this grew curiosity about the actual 
amount of accommodation used in reading 
by the same presbyopes. In further study it 
appeared that there is more accommodative 
power in age than has been indicated in the 
tables, and that individual reading distance is 
quite constant. 

The total and reserve accommodation and 
the amount used for reading in 1,000 normal 
refractions, the first 100 in each letter from 
A to K in my private file, were tabulated by 
age, 41 to 70 years. Near-points and reading 


* Normal in the sense that corrected vision was 
approximately 20/20 and no significant pathology 
was present. 


distances had been recorded in cm. and were 
converted to diopters. Most near-points had 
been measured with the reading addition 
used, and this was subtracted from the di- 
opter equivalent of the near-point to get the 
total accommodation. 

Of the three values considered, total ac- 
commodation, accommodation used for read- 
ing (the difference between reading distance 
in diopters and reading addition), and re- 
serve accommodation (total accommodation 
minus the amount used for reading), only 
one, the reading addition, was recorded in 
even fractions of diopters. Therefore, con- 
siderable long-hand arithmetic was needed. 
However, tables were made with which the 
conversions and the subtractions could be 
made by inspection, given the centimeter and 
diopters values. This facilitated the work 
enormously. 

The near-point was measured by having 
the patient read J1 type aloud, while the card 
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TABLE 1 


COMPARISON OF READING DISTANCES 
(in diopters) 


Greatest Diopter Difference 0.05 
from Average Reading 


Distance 


to 
0.10 


Number 43 
Percentage 18.6 
Cumulative percentage 46.8 


1.27 
99.57 


was moved toward the eyes by the examiner 
and the blur point in cm. ascertained. This is 
similar to the method used by Thomas Allen 
in investigating abnormal accommodations 
in 1930. The advantage of this method is 
that when the patient stumbles over words 
the card can be moved back one or two cm., 
then up again and the blur point readily 
found. 

The calculation of diopters used for read- 
ing assumes a constant reading distance for 
each individual. This assumption was sug- 
gested by the observation that the patient 
holds the Jaeger card (in a book) at a dis- 
tance which seems to be habitual. The re- 
corded distance seems to vary little in re- 
peated examinations (table 1) over the years. 
No authority for this was found but to fig- 
ure the reading focusing effort a reading 
distance must be used. 

To validate this assumption, reading dis- 
tances in 231 cases (about 700 refractions) 
were tabulated. The average reading distance 
for each patient was found (two to seven re- 
fractions each) and the difference between 
this distance and the greatest variation there- 
from was recorded (in diopters for accuracy 
of comparison). This was necessary because 
a two-cm. variation at 28 cm. is quite differ- 
ent from a two-cm. variation at 40 cm. 
Table 1 shows the results. 

Surprisingly, 38 of 281 had zero differ- 
ence, most of them for two or three exami- 
nations each; 108 or 46.8 percent had no 
more than 0.10 diopters’ difference, and 205 
or 88.8 percent had no more than 0.25- 
diopter difference ; 20 or 8.6 percent had up 
to 0.30-diopter difference and five up to 0.33- 


diopter difference. Only one was more er- 
ratic than that, showing a difference of 0.43 
diopters. These last six are 2.6 percent of 
the total 231. 

Proof of constance of reading distance 
would involve impossible observation, at 
home and work, but the record shows some 
uniformity for each individual, at least dur- 
ing examinations. The reading distance at 
each office visit was used in the tabulation. 
Table 1 gives some evidence that reading dis- 
tance is fairly constant for each individual. 

Only the binocular total accommodation 
was recorded in most cases because (1) the 
difference between monocular and binocular 
accommodation usually differed only about a 
quarter diopter, although the textbook 
(Fuchs-Duane’) gives a higher figure, 0.2 
to 0.6; (2) a normal person reads with both 
eyes and the monocular accommodation is of 
academic interest only for him. Monocular 
accommodation was recorded when the read- 
ing additions were unequal and in all cases in 
which abnormalities of accommodation were 
found. Those cases were not included in the 
1,000 refractions. 

Graph 1 shows the result of the tabulation. 
Curve A, total accommodation, corresponds 
fairly well to Fuchs-Duane’ (dotted line) 
but the values are considerably higher. This 
is partly because it shows binocular accom- 
modation only. Subtracting this factor, the 
values remain greater. 

The “humps” are explained in Graph 2 
(more on this later). The odd behavior of 
the curve after the age of 67 years requires 
more explanation. It is probably due in part to 
the decreasing number of patients in that 


703 
0.10 0.15 0.20 0.25 0.30 0.35 
S to to to to to to q 
| a 0.05 0.15 0.20 0.25 0.30 0.35 0.45 i 
48 30 19 20 5 1 
20.8 13 8.2 8.6 0.43 
80.6 «88:8 97.4 «M100 
4 
= 


DONALD G. ALLEN 


group, with the resulting greater effect of 
wide individual variations. However, the 
high values are unexpected and are due per- 
haps to (1) increasing effect of small pupils 
in age (Adler**), (2) possible effect of soft- 
ening of lens cortex in age. 

Curve C, diopters used for reading, is 
probably the truest of the three curves be- 
cause it is most nearly the result of an ob- 
jective test. The reading distance is subjec- 
tive, to be sure, but the add is a definite meas- 
urement. Even so, this curve is probably 
misleading before the age of 45 years as it 
includes mainly the early presbyopes. The 
many who do not require reading help at 


* Adler’s book does not say this in so many words 
but it does say that small pupils mean increased 
depth of focus and that pupils are smaller in age. 
It seems to be a logical conclusion, therefore, that 
age may mean increased depth of focus. 


Graph 2 (Allien). Behavior of to- 
tal accommodation curve. (A) High 
individual. (B) Average total ac- 
commodation. (C) Low individual. 
(D) Standard deviation. 


Graph 1 (Allen). Results of tabu- 
lation. (A) Total accommodation. 
(B) Reserve accommodation. (C) 
Accommodation used for reading. 
(Dotted line) Duane.’ 


that age do not appear for examination. It 
does include a certain number who almost 
need reading addition but are still comforta- 
ble using only their own accommdation for 
reading. In other words, the true curve be- 
fore the age of 45 years or thereabout is 
surely above 1.87 diopters. It is interesting 
that this value does not decrease much after 
the age of 50 years but remains at about 0.75 
diopters (usually with +2.25 add). 

Curve B, reserve accommodation, the dif- 
ference between total accommodation and 
amount used for reading, decreases fairly 
regularly from 3.5 diopters at the age of 41 
years to 0.87 diopters at the age of 69 years. 
To the age of 67 years this average is greater 
than the amount used for reading even with 
0.37 diopters depth of focus subtracted. In a 
few individuals, however, the amount used 
for reading is the greater. The eccentric be- 
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havior of the curve after the age of 67 years 
is similar to curve A (total accommodation). 

Depth of focus gives a false high value to 
curves for total and reserve accommodation 
(one half of 0.75 diopters suggested by Ogle 
in personal consultation), but depth of focus 
is not mentioned by Duane in this connec- 
tion ; hence the comparison of curves remains 
valid. 

Graph 2 explains further the behavior of 
the total accommodation curve. The high and 
low curves show the extreme individual val- 
ues. One individual had a very high total ac- 
commodation through the years and is re- 
sponsible for several of the “highs.’”” When 
the curve was replotted (not shown), elimi- 
nating two or three high individuals in each 
age group, it showed an almost uniform de- 
crease in values in contrast to the bumpy 
curve which included all values. 

A curve for the average reading adds (not 
shown) from 1.37 diopters at the age of 41 
to 44 years to 2.37 diopters is almost mathe- 
matically uniform. The additions were al- 
most always in even quarter diopters but the 
values at the age of 41 years were misleading 
because they showed only early presbyopes. 

One word further should be said about the 
amount of accommodation used for reading. 
This is a very uniform value, with a stand- 
ard deviation of only 0.25 diopters through 
all ages. It is interesting that this value does 


not change much in age even though there 
may be increased total accommodation. 

In practice, a near-point of 19 to 20 cm. 
has been used as a starting place for reading 
addition. Most persons with a farther near- 
point are ready, psychologically, for bifocals. 
If they come for examination because of dif- 
ficulty with phone numbers and so forth, 
they are usually ready. 

The following conclusions may be drawn: 

1. Persons of all ages use at least 0.62 
diopters for reading. (Depth of focus does 
not enter into this.) 

2. Total and reserve accommodations are 
higher than the usually accepted values. 

3. Average reserve accommodation (at 
least in these 1,000 cases) is greater than the 
amount of accommodation used for reading 
to the age of 67 years, even with 0.37 diop- 
ters (one-half depth of focus) subtracted 
from reserve accommodation. 

4. Something happens to the near-point 
after the age of 67 years. Is it (1) increased 
depth of focus? or (2) softening of lens 
cortex? Whatever the reason, these older 
persons do not use this increased facility. 
They have the focusing power but tire 
quickly without adequate reading addition. 

5. The individual reads at a fairly con- 
stant distance through the years. 


1021 Prospect Avenue (15). 
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OPHTHALMIC MINIATURE 


March 29th, 1827: Dr. Rose came to see me but because of his damned 
spectacles I was short with him, yet polite enough. 


From Goethe’s Diary. 
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THE CONTACT LENS PROBLEM* 


Louts J. Grrarp, M.D., JosepH Soper, AND RicHARD CAMP 
Houston, Texas 


In 1949 Conrad Berens published a re- 
port entitled, “The contact lens problem.”t 
This report contained the results of an in- 
vestigation made under the auspices of the 
American Committee on Optics and Visual 
Physiology. In spite of the recommendations 
of this report and advances in the manu- 
facture and technique of fitting—advances 
which have resulted in the widespread use of 
contact lenses—the entire subject of contact 
lenses remains a problem. 

This presentation is the basis of the report 
of the Sub-Committee on Contact Lenses to 
the American Committee on Optics and 
Visual Physiology* in October, 1959. It at- 
tempts to state frankly the problems still in- 
volved in the fitting of contact lenses and to 
make certain recommendations for the solu- 
tion of these problems. 

The problems involved in the fitting of 
contact lenses at the present time may be 
summarized as: 


1. DEMAND FOR CONTACT LENSES 


In the past 10 years, improvements in man- 
ufacture, lens design and techniques of fit- 
ting have resulted in widespread use of con- 
tact lenses. At the present writing, it is esti- 
mated that approximately six million per- 
sons are wearing some variety of contact 
lenses. If the growth of this industry con- 
tinues as it has in the past three years, this 


* From the Section on Contact Lenses, Division 
of Ophthalmology, Baylor University College of 
Medicine. 

t Berens, C.: The contact lens problem. J.A.M.A., 
140:602 (June) 1949. 

+ Members of the committee are: Conrad Berens, 
Hermann Burian, Victor Byrnes, Frederick Cor- 
des, Gerald Fonda, Henry Imus, Luther Kauff- 
man, James Lebensohn, Arthur Linksz, Kenneth 
Ogle, William Owens, and Kenneth Swan. Mem- 
bers of the Sub-Committee on Contact Lenses are: 
Conrad Berens, Maurice W. Nugent, James L. 
McGraw, Allan Rossby and Louis J. Girard. 


number will be doubled in two years and 
trebled in five years. 


2. RELATIVE LACK OF INTEREST OF OPHTHAL- 
MOLOGISTS 


The increasing demand for contact lenses 
has made ophthalmologists aware that this 
presents one of the major problems of our 
specialty. For years, ophthalmologists have 
considered the fitting of contact lenses too 
time-consuming, or the results too unreliable 
or discouraging, to warrant their use. Many 
felt that the time and effort required for this 
type of work was unjustified. The problems 
of fitting and the numerous complaints of 
patients discouraged ophthalmologists from 
active interest in the development of contact 
lenses. This is reflected in the relatively in- 
frequent reports in the ophthalmologic lit- 
erature concerning contact lenses. 


3. EDUCATION OF OPHTHALMOLOGISTS 


It has already been stated that most oph- 
thalmologists consider the fitting of contact 
lenses too time-consuming to do the fitting 
themselves. Most rely on contact lens tech- 
nicians to do the actual fitting. A prescription 
from the ophthalmologist to the contact lens 
technician usually contains the patient’s re- 
fraction, the vertex distance and a state- 
ment that there is no corneal pathology to 
contraindicate the use of the contact lenses. 
After the patient has been fitted by the tech- 
nician, he returns to the ophthalmologist for 
manifest refraction over the contact lens, 
examination of the fit of the contact lens and 
determination of any corneal pathology that 
may have resulted from the use of the lens. 
In the ophthalmologist-technician relation- 
ship the ophthalmologist assumes all re- 
sponsibility and the technician is working 
as his agent. In this relationship, also, the 
ophthalmologist assumes the responsibility 
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for recognition of a well-fitted lens. In most 
instances he has attained this knowledge by 
trial and error. In some instances the oph- 
thalmologist has taken a course given by one 
of the contact lens manufacturers, or has at- 
tended one of the courses given by the 
American Academy of Ophthalmology and 
Otolaryngology. 

The newer types of contact lenses require 
that one, or more (up to 10) intermediate 
curves be added to the posterior curve of the 
lens. These additional adjustments account 
for the popularity of the ophthalmologist- 
technician type of contact lens fitting. 

It is not the purpose of this report to enter 
the argument as to whether or not ophthal- 
mologists should fit their own lenses. It is 
apparent, however, that the education of 
ophthalmologists in contact lens fitting is 
sadlv lacking in spite of the fact that they 
are ultimately responsible for the welfare of 
their patients. 


4. ROLE OF CONTACT LENS TECHNICIANS AND 
OPTOMETRY 


It must be acknowledged that the major 
developments in contact lens design have 
come from contact lens technicians and op- 
tometrists. The original corneal lens and all 
subsequent modifications (smaller diameter, 
thinner lens, the addition of intermediate 
curves to match the flattening curve of the 
cornea, modifications of peripheral curves, 
the designs of lathes for cutting the anterior 
and posterior curves, diameter cutters, 
polishers, the technique of fitting by the use 
of the slitlamp, and so forth) have come from 
contact lens technicians and optometrists. 

By far the greatest number of contact 
lenses worn today have been fitted by op- 
tometrists. The fitting of a contact lens in- 
volves insertion of a foreign body into the 
eye and the use of drugs to determine the 
fit. Although this is in direct violation of the 
medical laws of most states, this practice is 
widespread and thus far no attempts have 
been made to curb it. It should be recognized, 
however, that without the freedom that the 


optometrists have experienced, many im- 
provements in contact lens design would 
probably not have come about. 


5. LACK OF NATIONAL STANDARDS FOR CERTI- 
FICATION OF TECHNICIANS 


At the present time most contact lens tech- 
nicians have received their education in fit- 
ting by self-education or by attending courses 
given by manufacturers or optometrists. 
Most technicians are former opticians who 
are acquainted with the manufacture and 
grinding of lenses. 

There is only one state that certifies con- 
tact lens technicians, the State of Texas. 
Prerequisites for certification are as follows: 

1. Graduation from an accredited high 
school. 

2. Two years (sixty semester hours) of 
college work in any accredited college or uni- 
versity. 

3. Attendance at special courses for con- 
tact lens technicians* consisting of: Anat- 
omy, (eight hr.); microscopic anatomy, 
(four hr.) ; pathology, (four hr.) ; external 
diseases, (eight hr.) ; chemistry, (four hr.) ; 
physiology, (four hr.) ; slitlamp biomicros- 
copy, (16 hr.) ; keratometry, (two hr.) ; op- 
tics, (12 hr.) ; history of contact lenses, (two 
hr.) ; practical contact lens fitting, (24 hr.) ; 
or evidence of pursuit of a reading course 
covering these subjects under the direct su- 
pervision of an ophthalmologist. 

4. Preceptorship. A statement from a 
certified contact lens technologist of satis- 
factory work for a period of six months. 

5. A contact lens technologist who does 
not meet the above requirements, but who 
was actively engaged in fitting contact lenses 
prior to January 1, 1957, and who can fur- 
nish references from two or more ophthal- 
mologists as to his technical ability will be 
considered eligible for examination. 

Certification of technicians is on the basis 
of a written and oral examination which 
covers the following subjects: Written: 


* See Addendum. 
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general anatomy, microanatomy, pathology, 
physiology, chemistry of the eye, with spe- 
cific emphasis on the cornea; practical: use 
of keratometer, ophthalmometer and_ slit- 
lamp biomicroscope. A major part of the 
practical examination consists of demonstrat- 
ing the techniques of fitting contact lenses. 

There is a great need for an appropriate 
national ophthalmologic agency to set stand- 
ards for certification of contact lens tech- 
nicians. 


6. LACK OF STANDARDS OF MANUFACTURER 


The contact lens of today in its final form 
is a highly precisioned optical device which 
must be individually fitted by a highly trained 
technician. Unfortunately, the vast majority 
of contact lenses being used today are mass- 
produced and meet few, in many instances, 
of the criteria for a well-made contact lens. 


7. LACK OF STANDARDS OF NOMENCLATURE 


At the present time, the diameter of a lens 
is referred to in mm., the posterior curve is 
measured in diopters and the thickness is 
measured in inches. This is only the begin- 
ning of the confusion. The principle poste- 
rior curve has many names, such as base 
curve, primary curve, posterior curve or 
radius. The anterior curve for the lens is 
referred to as the power curve and the flange 
curve (lenticulars only). 

There is a great need, by a responsible 
national agency, to standardize the nomen- 


clature and measurements for the grinding © 


and fitting of contact lenses. 


8. DEFINITION OF THE RESPONSIBILITIES 


The responsibilities of each member in the 
ophthalmologist-technician relationship have 
never been clearly defined. It is assumed that 
the ophthalmologist is ultimately responsible 
for proper fitting of a contact lens. He writes 
a prescription for contact lenses and sends 
this to the technician via the patient. Just 
who would be responsible if the patient took 
the prescription to an optometrist, has not 
been determined. 


There is a need for definition of a code 
of ethics for the ophthalmologist-technician 
relationship. It has come to our attention 
that some ophthalmologists are already par- 
ticipating in the questionable practice of col- 
lecting the fee for the fitting of the contact 
lenses, while they in turn pay a commercial 
fitter to perform this service. This amounts 
to something akin to the rebate practice in 
spectacles of years past. 

One of the more frequent reasons for 
failure of a patient to adapt to contact lenses 
is the poor liaison between the ophthalmolo- 
gist and the technician. 

One of the complaints of ophthalmologists 
is that they “lose” their patients to the tech- 
nician; that is, the technician fails to have 
the patient return to the ophthalmologist for 
final approval of the lens, or for follow-up 
visits. Should the patient develop a corneal 
abrasion or other trouble, some technicians 
fail to report this to the ophthalmologist and 
this places both in a precarious medicolegal 
position. 


9. DEFINITION OF THE INDICATIONS AND 
CONTRAINDICATIONS 


The indications and contraindications for 
the use of contact lenses have never been 
clearly defined. Certainly they have been 
tried in a great variety of conditions. 


10. RESEARCH IN CONTACT LENSES 


There is a great need for interest on the 
part of clinical and academic ophthalmolo- 
gists in the problems of contact lenses; a 
great many problems in the wearing of con- 
tact lenses would be solved by competent 
research. Some of the problems which con- 
front us are: 

Precorneal film, its composition and the 
manner in which contact lenses affect it. 

Effect on refraction of the eye by wearing 
contact lenses. 

Wetting agent used with contact lenses. 

Presence and cause of residual astigma- 
tism. 
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Development of instruments to measure 
accurately the topography of the cornea. 

Psychologic changes after wearing contact 
lenses. 

The end-result of prolonged wearing of 
contact lenses. 

Materials for contact lenses. 

There is a great need for exchange of 
information on contact lenses because the 
interest of ophthalmologists in contact lenses 
has lagged behind their development and 
widespread use. There is a great need for a 
symposium on contact lenses under the aus- 
pices of medicine to bring our knowledge up 
to date and to dispel a great deal of misin- 
formation about their use. 


11. ADVERTISING AND EXAGGERATED CLAIMS 


One needs only to peruse any daily paper 
to see the number of pronouncements of ex- 
aggerated claims for contact lenses. This 
practice is to be deplored and is not in keep- 
ing with medical ethics. 


RECOMMENDATIONS FOR SOLUTION OF 
CONTACT LENS PROBLEM 


The recommendations of the American 
Committee on Optics and Visual Physiology 
(1949) should be reiterated: 

1. National and local ophthalmologic so- 
cieties should regulate the prescribing of con- 
tact lenses and the dissemination to the pub- 
lic of information regarding contact lenses. 

2. The prescribing and/or fitting of con- 
tact lenses by persons not properly licensed 
under state or national laws should be pro- 
hibited. 

3. Medical opinion should be obtained in 
every case before contact lenses are pre- 
scribed. 

4. Ophthalmologists should establish stand- 
ards for approving the fitness of technicians 
who wish to engage in fitting contact lenses. 

5. Competent, impartial research should 
be initiated toward the solution of unsolved 
problems concerning contact lenses. 

6. The public should be warned against 


those who advertise the superiority of their 
services or of any particular type of contact 
lenses. 

It is further recommended that medical 
schools present postgraduate courses for 
ophthalmologists and residents in ophthal- 
mology in the fitting of lenses and the rec- 
ognition of a well-fitted contact lens; and 
that medical schools should be encouraged 
to recognize contact lenses technicians as a 
necessary ancillary service to medicine and 
should establish courses for their education, 
recognizing that most ophthalmologists will 
continue the practice of employing contact 
lens technicians instead of fitting lenses 
themselves. 

It is suggested that an appropriate agency 
such as the American Committee on Op- 
tics and Visual Physiology be asked: (1) 
to establish standards for measurement of 
contact lenses and the nomenclature in fitting 
contact lenses ; (2) to establish standards for 
education of contact lenses technicians; (3) 
to define the responsibilities of the ophthal- 
mologist and the technician in the fitting of 
lenses. It is also recommended that a sym- 
posium on contact lenses be conducted under 
the auspices of the American Committee on 
Optics and Visual Physiology and the Amer- 
ican Academy of Ophthalmology and Oto- 
laryngology, in order to define the present 
status of contact lenses, and that a Contact 
Lens Council; similar to the American Or- 
thoptic Council, be established with represen- 
tatives from the four major ophthalmologic 
organizations. Such a council would encour- 
age free exchange of information, research, 
and define the ethics involved in the ophthal- 
mologist-technician relationship. 

Texas Medical Center. 


ADDENDUM 


Baylor University College of Medicine offers a 
course for ophthalmologists in the fitting of con- 
tact lenses; a course for contact lens technicians 
has been offered for the past three years. The latter 
includes the basic sciences pertaining to the fitting 
of contact lenses and an introduction to contact 
lens manufacture and fitting. 

The course for contact lens technicians was in- 
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itiated to: (1) bring the education of technicians 
under the supervision of ophthalmologists; (2) 
give some scientific background to the many tech- 
nicians who have been fitting lenses for years with- 
out this knowledge; (3) encourage other academic 
institutions to recognize contact lens technicians 
as a necessary ancillary service to medicine and 
to ophthalmology. 

The majority of students of the course for con- 
tact lens technicians have been technicians in con- 
tact lens work for a number of years. Students 
who have had no previous experience are accepted 


with the understanding that they will pursue a year’s 
preceptorship in addition to the course. 

Since the original presentation of this report, 
the American Committee on Optics and Visual 
Physiology appointed us to a committee on the stand- 
ardization of nomenclature and measurement of 
contact lenses. 

Upon the recommendation of the American 
Committee on Optics and Visual Physiology a sym- 
posium on contact lenses was held at the annual 
meeting of the American Academy of Ophthalmol- 
ogy and Otolaryngology in October, 1961. 


OPHTHALMIC MINIATURES 

It occurred to me, therefore, that the picture that was cast on the retina 
at the moment of death might have persisted. Of course, we should not 
perceive this picture direct. I thought, however, that it might be possible, 
as it were, to develop the image. The doctors agreed to allow me to try. 
I will not give you details of the method, for they are not particularly 
pleasant to hear. We were not successful with the first eye, the work was 
more difficult than I had suspected. But from the second I got a blurred 


picture—not a studio photograph, perhaps, but sufficient for our purpose. 
That picture told me all I wanted to know. 
C. E. Bechfofer Roberts, 
“The English Filter,” Strand Magazine, 1926. 


Dr. Bellarminoff of Moscow, recently demonstrated to the Berlin 
Medical Society a new method of ophthalmoscopy (Brit. Med. Journal). 
The eye is first made insensible by cocaine. Then a little plain glass is 
pressed against the cornea. Between the glass and the cornea a very fine 
zone of fluid is instantly formed. Thus glass, fluid, and cornea being trans- 
formed into one refracting medium, the refracting power of the cornea 
is wholly eliminated. The eye is thus transformed into a highly hyperme- 
tropic one. By this method it is very easy to see the fundus of the eye, 
and four or five persons can examine the eye at the same time. 


Medical Record, 35:192, 1889. 
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UNILATERAL PARALYSIS 
OF ACCOMMODATION 


A. HEIN, Jr., M.D. 


Saint Louis, Missouri 


A paralysis of accommodation is not rare. 
It can occur in a variety of toxic states— 
diphtheria is the classic example—or as an 
isolated phenomenon, in which case the cause 
is probably nuclear, or within the eye itself. 
However, a paralysis of accommodation, 
clinically apparent in one eye only and in the 
absence of pupillary signs, seems sufficiently 
unusual to report. 


CASE REPORT 


A 15-year-old boy came to the Evanston Hos- 
pital Eye Clinic in April, 1960, complaining of 
blurred near vision in his left eye of indeterminate 
duration. Externally, the eyes were normal. They 
were orthophoric for distance and near. The pupils 
were equal and responded briskly to light directly 
and consenually. Both pupils reacted to accommoda- 
tion, as did the right pupil tested by itself; how- 
ever, the left pupil tested alone did not react to ac- 
commodation, Convergence was normal. The boy’s 
vision without glasses was 20/20, R.E., and 20/200, 
L.E. With a +0.5D. sph. it was 20/20, R.E., and 
a +2.75D. sph., 20/30, L.E., Cyclogyl refraction 
was: R.E., +0.75D. sph., L.E., +3.0D. sph. Near 
vision with glasses was J1, R.E., and J7, L.E. The 
fundi were negative. There was questionable venous 
engorgement, especially inferiorly, of the retinal 
vessels in the left eye. 

Attempts to measure the accommodative am- 
plitude gave conflicting results. The ordinary test 
for accommodation, wherein a fine line is fixed as 
it is brought nearer the eye on a calibrated rod, 
was useless with the left eye; it could not be seen 
sharply even at its extreme position. The right eye 
showed over eight diopters of accommodation 
by this method. Placing minus lenses over the boy’s 
glasses while he read the Snellen chart at 20 feet 
gave poorer results. With the right eye alone, he 
could read the 20/20 line with a —4.5D. sph. over 
his glasses but this required great effort; a —5.0D. 
sph. rendered this line illegible. With his left eye 
alone, he could not read the 20/30 line even with a 
—0.5D. sph. in front of his glasses. 

A review of the patient’s chart showed that he 
had first been brought to the eye clinic seven years 
before, when he was eight years of age, for a rou- 
tine examination. His vision then had been 20/20, 
R.E.; 20/100—, L.E., without glasses. A homat- 
ropine refraction gave about the same results as 
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at present and he was given the same glasses which 
he now wears. Three months prior to his first visit 
to the eye clinic, however, he had been hospitalized 
with an attack of acute sinusitis, with fever, head- 
ache, and malaise. X-ray films then showed the left 
antrum to be obliterated, with some thickening of 
the mucosa of the right. The pupils were noted to 
be equal. The patient received antibiotics and made 
a prompt recovery. Since his first visit to the eye 
clinic, he has been seen at intervals, with no change 
in his refraction or vision. Last spring a bifocal of 
+3.0D. add was prescribed for the left eye. The 
boy is, gratifyingly, delighted with the results, and 
is doing better in school. 


CoMMENT 


Somewhat similar cases have been de- 
scribed in the ophthalmic literature. Fuchs, 
in 1935, described an epidemic of paralysis 
of accommodation in children from eight to 
16 years of age. The children were other- 
wise normal, This condition was bilateral 
and the accommodation was not absent but 
reduced to three or four diopters. Holmes 
has reported congenital ophthalmoplegia 
which can manifest itself as paralysis of 
accommodation. However, this is also bi- 
lateral. Acquired paralysis of accommoda- 
tion is described by Etienne. The common- 
est cause is syphilis. (The serology in the 
present case was negative. ) 

In the syndrome of opticociliary neuritis, 
as presented by Mancall, there is pupillary 
paralysis but this condition can be unilateral. 
Allen has described two cases in which the 
accommodation between the two eyes varied 
as much as six diopters. However, in these 
cases, the weaker of the two eyes could ac- 
commodate. 

A paralysis of accommodation in associa- 
tion with dental caries in an 18-year-old boy 
was reported by Brownell. There was also a 
low-grade sinusitis in his patient. The con- 
dition improved with treatment of the cari- 
ous teeth. It was bilateral. 

It is tempting to assume that the difficult- 
ies in my patient stem from his attack of 
sinusitis at the age of seven years. It would 
be a singular sinusitis, however, which could 
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paralyze accommodation without also para- 
lyzing the pupil. If there were some clinical 
method of stimulating the ciliary muscle di- 
rectly it would be possible to determine if 
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this boy’s difficulty was due to failure of 
innervation or of the end-organ itself. 


508 North Grand (3). 
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A NEAR-VISION TEST 
FOR PRESCHOOL CHILDREN* 


Henry F. M.D. 


Boston, Massachusetts 


Experience with a series of calibrated pic- 
tures' for testing the vision of preschool chil- 
dren has been accumulated over a period of 
eight years in private practice and five years 
in the hospital Orthoptic Clinic. The results 
indicate that these pictures are a valid means 
of comparing the visual acuity of a child’s 
two eyes and that recognition of three or 


*From the Department of Ophthalmology, 
Massachusetts Eye and Ear Infirmary, and the 
Harvard Medical School. The Preschool Vision Test 
is manufactured by Ophthalmix, Inc., Box 102, 
LaGrange, Illinois. 


fat 


more of them at a given distance approxi- 
mates the ability to identify the four cardinal 
positions of a 30-foot illiterate E at the same 
distance. By means of the pictures it has 
been possible to test the vision of many chil- 
dren two and one-half years and older who 
for any reason could not be tested with the 
illiterate E. Retarded children up to nine 
years of age have been successfully tested in 
this way. 

Two practical points have evolved in our 
experience with testing the visual acuity of 
very young children by means which vary 
the distance rather than size of the object. 
After allowing the child to identify all the 
characters at close range and after occluding 
one of the child’s eyes, the examiner should 
back away from the child while exposing one 


Fig. 1 (Allen). Obverse of near- 
vision test card. Actual size. 
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Fig. 2 (Allen). Reverse of near- 
vision test card. Actual size. 


picture at a time. This draws the child’s at- 
tention far better than the opposite method 
of retreating to a distance and then advanc- 
ing until the child is willing to commit him- 
self. Children who refuse steadfastly to utter 
a word can sometimes be persuaded to nod 
or to shake their heads when they are ques- 
tioned as to the identity of a given picture. 
In the second printing of the test one pic- 
ture has been eliminated and a near test card 
(figs. 1 and 2) has been added in which the 
pictures appear in a graded series of reduc- 
tions. Equivalents in inches have been as- 
signed, somewhat arbitrarily, to the four 
graduations, more as a means of designating 
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them than with the idea of establishing ab- 
solute values. This near test has proved use- 
ful in children with monocular myopia as a 
means of establishing or excluding the pres- 
ence of amblyopia in the myopic eye. In ad- 
dition, the 200-inch card offers a convenient 
means of introducing the child to the entire 
series for preliminary identification. 

Ophthalmologists should impress upon 
their colleagues in pediatric and general prac- 
tice the importance of testing the vision of 
their young patients at the earliest possible 
age.” 


200 Beacon Street (16). 
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FURTHER REFINEMENT OF 
AFTER-IMAGE TEST 


Hiram H. Harpesty, M.D. 
Cleveland, Ohio 


Wahlgren and Swan’ were the first to 
report the use of flash units to perform the 
after-image test for retinal correspondence. 
Their equipment consisted of a Heiland 


Strobonar I electronic flash unit in a photo- 
graphic reflector which in turn was cov- 
ered by a slotted hood. Trotter and Strom- 
berg? report the use of a linear electronic 
flash tube as a light source. They compare the 
success of their method with that using the 
standard after-image tester, No attempt is 
made to compare it to the method of Wahl- 
gren and Swan. 
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Fig. 1 (Hardesty). After-image test apparatus. 


In my experience, using either of these 
types of electronic flash units is a marked 
improvement over the older method. In 
working with the electronic flash units, only 
one difficulty was encountered—that of fixa- 
tion in young, restless children. To eliminate 
this problem as much as possible, it was de- 
cided to use the ready light of the strobo- 
scope unit as the fixation object. This was 
done (fig. 1). This mysterious little inter- 
mittent light that appears as if by magic is 
always fascinating to a youngster, especially 
if the room is slightly darkened. Since most 
youngsters over the age of four years are 
able to count to three, I have them watch for 
the small light and count the flashes. On the 
count of three the flash unit is discharged. 

The unit described is simple to make. It 
consists of a stroboscope bulb placed in a 
reflector. A slotted disc is placed over the 
reflector. Note that the slots do not extend 
to the ready light. This provides the break 
in the line necessary for a proper after- 
image. Almost any volume of light intensity 
can be produced by increasing the number of 
condensors in the unit. In this unit the con- 
densors have been placed in an army sur- 
plus ammunition box, which makes for com- 


pactness and convenient portability. 

Wahlgren and Swan describe using red 
plastic goggles worn by radiologists to dark- 
adapt the eyes. This may occasionally effect 
better results in severe amblyopia where is it 
difficult for the patient to retain an after- 
image. If the eyes are dark adapted, the test 
must be carried out in a dark room and it is 
in this instance that the use of the ready light 
for fixation is particularly valuable. The low 
intensity, intermittent flash of the ready light 
has very little effect on dark adaption. As can 
be seen in Figure 1, a red light has been 
placed on the side of the apparatus which 
provides some illumination in the room and 
is so placed that it does not compete for the 
attention of the child. However, in my ex- 
perience, it has seldom been necessary to re- 
sort to dark adapting the eye even in pro- 
found amblyopia. Re-inforcement of the 
after-image is possible by stimulating the 
amblyopic eye a second or even a third time. 
This is possible only because of the excellent 
fixation made possible by this apparatus. 

A point worthy of re-emphasis is that, in 
doing an after-image test by any method, the 
amblyopic eye should be stimulated last as 
this is the eye that has the greater difficulty 
in retaining the after-image. It should also 
be remembered that an amblyopic eye retains 
the after-image of the vertical line better 
than the horizontal line which falls upon the 
area of suppression. 

The after-image is made clearer by a flash- 
ing light. A desk or goose-neck lamp with a 
disc circuit breaker (which can be purchased 
in any hardware store) placed between the 
bulb and light socket provides a satisfactory 
intermittent light. 

Most children draw the after-image as 
they see it with little hesitation. A shy, un- 
certain child may respond better if the ex- 
aminer draws the horizontal line and sug- 
gests that the child fill in the vertical one 
as he sees it. If this fails, as a last resort, the 
child may be presented with several draw- 
ings and can choose the one that looks most 
like the one visualized. This is less reliable, as 
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often the child will choose one to please the 

examiner. It is reliable only if the same 

type of drawing is chosen on different days. 
SUMMARY 


An after-image test apparatus using the 


1. Wahlgren, R., 
Orthop. J., 5:109-110, 1955. 
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ready light of a stroboscope flash unit for fix- 
ation is described. Some interesting aspects 
in the technique of this test are discussed 
briefly. 


10515 Carnegie Avenue (6). 
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REMOVAL OF A LARGE 
RETROBULBAR FOREIGN BODY* 


Peter H. Batten, M.D. 
AND 
Eucene T. Bucktey, M.D. 
Hempstead, New York 


In civilian life it is uncommon to en- 
counter a bullet as an orbital foreign body, 
although reports on other types, for example, 
wood, glass and fragments of metal, are 
more numerous.*~* 

Ocular muscle paresis and proptosis due 
to hemorrhage are sequelae of an intraorbital 
foreign body.® Many times, although this for- 
eign body is self-limited, the accident may be 
catastrophic, especially if the fragment is 
lodged at or near the apex of the orbit and 
has injured several vessels or nerves, Pe- 
ripheral and central retinal lesions, including 
breaks, detachments and edema from the 
shock or constant irritation of an intraorbital 
foreign body have been described. 

In 1923, Meller reported lateral orbitot- 
omy for the removal ofsuch a foreign body.® 
Other approaches have been described.” 

Although lead is considered inert in the 
human body because it is rapidly covered 
with an insoluble carbonate which causes few 
reactive changes in the surrounding tissues, 
the case herein reported seems to be of inter- 


*From the Meadowbrook Hospital, Nassau 


County. 


est, since the foreign body was a bullet, or a 
fragment of a bullet, and because it showed 
intraocular signs which led to the decision 
to remove it. 


CASE REPORT 


On February 27, 1960, a 15-year-old boy was 
admitted to Meadowbrook Hospital with a history 
of being shot at with a zip gun a few hours before. 
Upon examination the boy did not appear to be 
acutely ill and complained only of moderate dis- 
comfort. In the middle of his forehead, directly over 
the bridge of his nose, was a small hole. A probe 
inserted into this hole on the left side of the nose 
went straight back about three quarters of a 
inch before meeting resistance. There was no bleed- 
ing from the wound. 

The left eye revealed moderate swelling of the 
lids. The globe was slightly proptosed. Conjunctiva 
and cornea showed no pathologic change. Pupils 
were equal, regular and reacted. Gross vision was 
apparently normal. After the pupil was dilated, the 
lens and media were clear. The optic disc and ves- 
sels were normal. There was a small area of 
edema, white and fluffy, about one disc diameter in 
size, bordering on the optic disc at the 12-o’clock 
position. The remainder of the fundus was nor- 
mal. There were some limitations of motility of the 
ocular muscles but no individual muscle paralysis. 

The right eye revealed no pathologic finding. 

The patient’s general physical examination, 
laboratory work and neurologic examination were 
negative. X-ray films taken at this time revealed 
three foreign bodies, two small fragments and a 
large fragment, which represented the main por- 
tion of the bullet. 

Facilities for localization were not available at 
this time. Clinically, however, it was obvious that 
the foreign bodies probably were not within the 
globe. Since the foreign bodies were thought to be 
extraocular, the patient was put to bedrest and atro- 
pine, antibiotic ointment was instilled into the left 
eye, and a binocular patch applied. Tetanus anti- 
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Fig. 1 (Ballen and Buckley). X-ray film, showing 
intraocular foreign bodies. 


toxin and systemic antibiotics were administered. 

When the patient was examined 12 hours later, 
there was an increase in the swelling of the lids and 
a slight increase in the proptosis. Clinically, the pa- 
tient showed no systemic problems. 

Fundus examination now revealed that the en- 
tire retina was edematous. The retina was ex- 
tremely elevated in almost all portions and had a 
grayish, white appearance. There were no holes or 
tears in the retina. X-ray localization revealed the 
particles to be extraocular and were located as fol- 
lows (fig. 1): (A) 4.7 by 2.8 mm. in the anterior 
ethmoidal cells, (B) 5.7 by 13.3 mm. posterior to 
globe, probably on the sclera, (C) 3.8 by 4.7 mm. 
adjacent to nasal aspect of roof of orbit. 

In spite of the fact that the particles were ex- 
traocular it was thought that the appearance of 
the retina indicated irritation which might result 
in damage. Considering the size of the particles 


and their location behind the globe, the usual fron- 
tal conjunctival approach was felt to be too dif- 
ficult and dangerous. 

A neurosurgical consultation was obtained to 
determine if an approach through the frontal bone 
flap and removal of the roof of the orbit to obtain 
the foreign bodies was feasible. It was the opinion 
of the neurosurgeon that adequate exposure might 
not be obtained and that the risk was too great. 
For this reason a temporal approach was decided 
upon. 

Surgical procedure. Under general anesthesia a 
modified Krénlein operation was performed. The 
lids were sutured together with 4-0 silk after a 
suture had been placed through the lateral rectus to 
identify it. The lateral canthus was clamped and 
then cut with scissors, The canthal edges were iden- 
tified with a black-silk suture tied in place and a 
gut suture was used to identify the conjunctival 
edges. The incision was extended 50 mm. poste- 
riorly from the canthotomy and carried down to 
the periosteum which was then incised along the 
zygomatic rim and elevated posteriorly. Two cuts 
in the bone 40 mm. apart were made with a Stry- 
ker saw. The lateral wall of the orbit was then 
fractured laterally giving adequate exposure of the 
contents of the orbit. The large fragment could not 
be seen or palpated immediately, therefore, Tenon’s 
capsule was opened and by inserting a finger within 
the muscle cone and palpating through the capsule 
the bullet fragment was located and removed. 

Tenon’s capsule and periosteum were closed with 
5-0 plain gut sutures and the conjunctiva and can- 
thal identifying sutures were used to align the edges 
of the lateral canthus and then closed. No drain was 
used and the wound was closed with deep 5-0 plain 
interrupted and 5-0 silk sutures. 

The patient was discharged on the 10th postoper- 
ative day, his recovery being uneventful. Three 
weeks postoperatively slight proptosis was still evi- 
dent. Diplopia was present on extreme rotation in 
most directions. Two months after surgery no 
diplopia or proptosis was present. The fundus pic- 
ture changed remarkably for the better in two 
weeks and, at present, the vision is 20/30 without 
correction and there is no retinal edema. 


DISCUSSION 


The ophthalmologist should be capable of 
handling the removal of orbital foreign bod- 
ies. The modified Kronlein operation is sim- 
ple and efficient, providing excellent expo- 
sure with minimal effort. The replacement of 
the bone flap and the suturing of the peri- 
osteum restore the orbital framework, with 
a good cosmetic result. A lateral rectus iden- 
tification suture is of great help in orienta- 
tion after the orbit is opened. Repair is sim- 
ple if the cut edges are identified by sutures 
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immediately after incision. A canthotomy 
is the key to adequate exposure. 

The method here described has also been 
used for a decompression procedure in ex- 
ophthalmos of hyperthyroidism and in met- 
astatic tumors of the orbit by removing in 
toto the lateral wall of the orbit, allowing the 
contents to expand laterally. Criss-cross su- 
tures of silk or wire may be used to support 
the lateral canthus at the upper and lower 
edges of the remaining orbital rim. 
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RETINOBLASTOMA* 


REGRESSION AND PROGRESSION 


Rocer Hiatt, M.D., Dan L. Kenprick, 
M.D., anp DuPont Guerry, III, M.D. 


Richmond, Virginia 
INTRODUCTION 


Although the clinical and pathologic pic- 
ture of retinoblastoma is frequently and well 
described in the ophthalmologic literature, 
the following case report seemed to be justi- 
fied from three aspects: (1) an unusually 
far-advanced case of retinoblastoma in one 
eye with (2) regression of a retinoblastoma 
in the fellow eye and (3) late suspicion of 
the disorder. An extensive review of the 
literature and description of the classical 
clinical and pathologic findings are not given 
since they would be only repetition. 


REPORT OF A CASE 


G. S. (MCV B-33-80-09), a 16-month-old Negro 
girl, was admitted to the Medical College of Vir- 


* From the Department of Ophthalmology, Med- 
ical College of Virginia Hospital. 
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SUMMARY 


A piece of 22-caliber bullet fragmented 
on the root of the nose and penetrated to the 
apex of the orbit without permanent damage 
to intraorbital contents. It was removed 
through a lateral orbitotomy. The modified 
Kronlein procedure is briefly described. The 
need for all ophthalmologists to be familiar 
with this procedure is demonstrated. 


131 Fulton Avenue. 


ginia Hospital because of a large mass protruding 
from the right orbit. The pupil of the right eye 
was said to have turned white at two months of age. 
By three months of age the eye had become in- 
flamed and the cornea cloudy. The family doctor 
treated this with “drops.” At five months of age 
the pupil of the left eye, which up to this time had 
seemed to have good vision, turned white and began 
to “shrink.” The local oculist at this time diagnosed 
congenital glaucoma with uveitis and treated the 
child with cold packs and some local medication. 
Very little acute change in the patient’s condition 
was noted until about 10 months of age when the 
appetite became poor and gradual weight loss was 
noted by the mother. At about 14 months of age a 
previously mild transient swelling of the lids of 
the right eye became pronounced, and treatment 
with “three shots of pencillin’” and cold packs was 
begun with the plan to hospitalize the child when 
the swelling diminished. The parents failed to re- 
turn the child to the physician, so in about one 
month a rapid protrusion of the right eye began, 
and in a short time the swollen lids were pushed 
aside by this “red” mass which engulfed the eye. 
The child was seen by another ophthalmologist two 
days prior to admission, and the diagnosis of 
probable malignancy was made. 

The child’s past history was that of a term, nor- 
mal, and spontaneous delivery from a gravida 3, 
para 2, abortions 0, healthy 20-year-old mother. 
The growth and development had been normal un- 
til the weight loss began. The family history 
through the maternal and paternal grandparents 
was noncontributory. 

Physical examination on admission showed a 
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Fig. 1 (Hiatt, Kendrick and Guerry). Frontal view 
of both eyes on admission. 


malnourished, anemic, weak, irritable, Negro fe- 
male child. The left eye was obviously phthisical 
with cloudy cornea, shallow anterior chamber, and a 
white immobile pupil (fig. 1). No vision was dem- 
onstrated. The right eye was replaced by an egg- 
size, firm, red, and somewhat friable mass pro- 
truding from the right orbit, pushing aside the 
slightly swollen and apparently uninvolved eye lids 
(figs. 1 and 2). The distal portion was purulent and 
foul smelling with a questionable remnant of the 
globe seen. The firm, smooth edge of the liver was 
felt four cm. below the right costal margin. Bi- 
lateral Babinski reflexes were present. 

The initial laboratory data showed an iron de- 


ficiency type anemia with 9.0 gm. of Hb per 100 cc. 


view of right eye on admission. 


Fig. 3 (Hiatt, Kendrick and Guerry). Left lat- 
eral X-ray view of skull showing areas of calcifi- 


cation in O.D. (4) and O.S. (1b). 


of blood. The X-ray pictures of the orbits showed 
calcification in the distal portion of the mass in the 
right orbit (fig. 34) and in the phthisical globe of 
the left eye (fig. 3)J). Other X-ray examinations 
of the skull, chest, and general bone survey were 
negative. During the initial work-up, the anemia 
was treated with Imferon, and the food intake was 
greatly improved. However, even during this short 
time the mass showed obvious growth in the right 
orbit. 

By two weeks following admission the child’s 
general condition had improved, and an exentera- 
tion of the right orbit, including the lids, was done 
as well as an enucleation of the left eye. The patient 
did well immediately postoperatively except for a 
short period of mild dehydration. Five days post- 
operatively, 100 r X-ray treatment of each orbit per 
day for 30 days was begun. Chemotherapy was de- 
ferred after complete evaluation of the case by the 
Tumor Board. The right orbit began to granulate 
nicely and minimal infection was noted, except ter- 
minally (fig. 4). 

The child remained status quo until about the 
sixth hospital week when the dietary intake began 
to drop considerably, and a progressive swelling in 
the right occipital region enlarged the head to one 
and one-half times normal. Marked suture separa- 
tion was seen on X-ray examination of the skull 
(fig. 5). 

By the seventh week swelling of the left distal 
radius was seen with the X-ray picture of the de- 
structive bone lesion (fig. 6). The liver had en- 
larged further at this time, and by the 10th week of 
hospitalization ascites became clinically evident. At 
this time a previously low-grade fever spiked to 
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Fig. 4 (Hiatt, Kendrick and Guerry). Frontal view 
of patient just prior to death. ; 
Fig. 5 (Hiatt, Kendrick and Guerry). Antero- 
posterior X-ray view of skull showing separa- 
tion of sutures. 


Fig. 6 (Hiatt, Kendrick and Guerry). Anteroposterior view of the left lower arm 
showing metastasis (+). 
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Fig. 7 (Hiatt, Kendrick and Guerry). View of the exenterated O.D. (4) and enucleated O.S. (11) 
with accompaning X-ray views of the corresponding tumors showing the calcium in the O.D. (JJJ) 


O.S. (dd). 


Fig. 8 (Hiatt, Kendrick and Guerry). Micro- 
scopic view of the tumor, O.D. (Hematoxylin- 
eosin, X30). 


Fig. 9 (Hiatt, Kendrick and Guerry). Micro- 
scopic view of the tumor, O.S. (Hematoxylin- 
eosin, X30). 
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Fig. 10 (Hiatt, Kendrick and Guerry). Sagittal 
section of the skull, showing the single metastasis 
in the occipital region. 


105°F. and remained at about 103°F. until death 
nine days later. 

Pathology. The first surgical specimen consisted 
of the right orbital contents and lids (fig. 71). It 
measured 7.5 cm. in the anterior-posterior axis and 
5.0 cm. in the vertical and horizontal axes. On cut 
section, little more than the corneoscleral outline 
could be seen grossly in the most anterior part of 
the opaque gray mass which filled and surrounded 
the globe. Microscopically this mass was seen to be 
a poorly differentiated retinoblastoma penetrating 
the sclera and into the surrounding orbital fat, con- 
junctiva, and blood vessels (fig. 8). The optic nerve 
did not appear to be involved. The tumor was com- 
posed of irregular groups of densely packed small 
oval basophilic cells with large areas of necrosis 
and focal calcification. The tumor was very vascu- 
lar. The cystoplasm was sparse and mitotic figures 
averaged 30 per high-power field. 

The left eye was shrunken, measuring 1.5 cm. 
in all planes (fig. 71). Sectioning showed a thick 
opaque sclera and a 7.0 mm. partially transparent 
cornea. The anterior chamber appeared obliterated, 
and the vitreous cavity was filled with a dark ma- 
terial interspersed with tiny white opaque areas. 
Microscopically the shrunken eye showed propor- 
tionate folding and thickening of the sclera and 
cornea. The corneal stroma demonstrated chronic 
inflammation with degeneration of the lamellae and 
neovascularization. The epithelium showed irregu- 
lar atrophy and hyperplasia. The endothelial sur- 
face was markedly buckled. Extensive peripheral 
anterior synechias were seen with the iris and cili- 
ary body considerably thickened and fibrosed. The 
retina appeared completely degenerated and re- 
placed by a thick, loose fibrous tissue with scattered 
areas of poorly differentiated tumor cells. In most 
of these areas there was marked cellular degener- 
ation, necrosis and spotty calcification fig. 9). 
In areas where the tumor cells maintained some de- 
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gree of integrity, they were identical with those 
described in the tumor of the right eye. 

The autopsy was dramatic in that it showed a 
single metastatic lesion in the occipital portion of 
the skull (fig. 10). It was as large as the remainder 
of the brain but did not invade the brain. There 
were macroscopic lesions of the left radius and 
one kidney. An estimated one third of the liver vol- 
ume was composed of multiple metastasis. Micro- 
scopically the kidneys showed several small areas of 
tumor. The microscopic sections of the lungs 
showed, in addition to pulmonary edema and pneu- 
monia, innumerable small clusters of tumor cells 
The pancreas also revealed macroscopic and mi- 
croscopic metastatic lesions. The autopsy failed to 
confirm the clinical ascites. 


DISCUSSION 


Retinoblastoma is a highly malignant neo- 
plasm which originates from the neuroecto- 
dermal element of the retina. The tumor ap- 
pears in the internal or external nuclear layer 
with a tendency to appear independently in 
both eyes. The bilateral growth of a retino- 
blastoma is due to its multiple origin rather 
than to metastasis. Reese, however, suggests 
the possibility that the opposite eye might 
sometimes be involved by extension via the 
spaces about the optic chiasm.? This does not 
seem to be the mode of bilateral occurrence 
in our case. 

In some cases the tumor is congenital and 
may be detected early in life by clinical 
means. However, the time when definite diag- 
nosis is usually made is at about two years 
of age.” The incidence of retinoblastoma was 
estimated by Weller as one in 34,000 births.® 
It is transmitted by dominate inheritance ; 
therefore, survivors have a great likelihood . 
of having offsprings with the disease. Most 
frequently, however, it occurs sporadically ; 
the likelihood in such a case of a second child 
having retinoblastoma is only one in 100. 

Retinoblastoma is said to be considerably 
more rare in Negroes than in Caucasians, al- 
though no specific statistics are available.‘ 
The tumor is said to be bilateral in 25 to 33 
percent of the cases.? The mortality rate in 
bilateral cases is about 50 percent. Unilateral 
cases have been said by Reese’ to have an 
equal mortality rate but, in a study by Carba- 
jal’ in which there were 22 bilateral cases 
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and 50 unilateral cases, the mortality rate 
was 54 percent for the bilateral group and 
20 percent for the unilateral group. 

Extension is by several routes, any one of 
which may cause death. It may be through 
the retina, by implantation, via the choroid 
and optic nerve, or through the sclera, 
emissary veins and ciliary vessels and nerves. 
Metastasis via the blood stream may be to 
the skull, the distal bones, spinal cord, lymph 
nodes, viscera, liver, spleen, and kidney. 

Stewart,® et al., reported a case of spon- 
taneous regression of retinoblastoma and 
gathered some 15 other cases from the liter- 
ature. Among these 16 cases, four were men- 
tioned as having phthisical eyes such as the 
one in our case. Sovik reported bilateral 
retinoblastoma in six siblings, three of whom 
had phthisis bulbi of one eye.” 

The mechanism of phthisis has been sug- 
gested by Duke-Elder* and Reese.* With 
rapid increase in the size of the tumor, the 
blood supply cannot support the high meta- 
bolic activity of the mass and it undergoes 
necrosis, resulting in a reactive degeneration 
of ocular tissue to necrotic tumor tissue. The 
toxic necrotic products in turn cause further 
destruction of the tumor, and a cycle is set 
up which eventually arrests and destroys the 
lesion. 

It is possible that, in instances of sponta- 
neous regression, the calcium concentration 
is sufficient to prevent growth.’ In those in- 
stances of spontaneous regression in which 
histologic evidence is available, calcium is a 
prominent feature, and the ophthalomologic 
appearance also reveals the lesion to be re- 
duced to a mass of calcium. Another finding 
of interest is that in regression resulting in 
phthisis bulbi, the ophthalmologic appearance 
seems to be indentical to that in the arrested 
processes observed in patients treated with 
X-ray therapy. 
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Steward suggests that one may envisage 
the possibility that certain of these neo- 
plasms, even of considerable size, may heal, 
leaving a clinical picture indistinguishable 
from a patch of choroiditis.° The difficulty of 
making the diagnosis after the tumor has 
regressed (especially in the nonfamilial uni- 
lateral growth) may partly account for the 
small number of reported cases. It may well 
be that this phenomenon is more common 
than has hitherto been supposed. 

The prognosis in retinoblastoma treated by 
irradiation and/or enucleation is better than 
in any other malignant disease in childhood. 
Steward feels that hope for spontaneous re- 
gression, therefore, should never influence 
treatment, as one cannot foretell in any par- 
ticular case whether this will occur.* The 
growth of some retinoblastomas may be ar- 
rested after small doses of irradiation and 
these may be examples of spontaneous cure. 

Another theory for arrested growth is 
presented by Rychener,® who suggests that 
conditions may become less favorable as the 
body develops so that the tumor ceases tc 
grow (the cells of these neoplasms are of the 
embryonic type). However, the growth po- 
tential of the tumor is in large measure a 
function of the individual tumors. Then too, 
tumors may occur later in life, as in the case 
reported by Rychener (1948) in a woman 
33 years of age. One wonders if these late 
neoplasms are not examples of an arrested 
growth which has become reactivated. 


SUMMARY 


1. Reported is an unusual case of far- 
advanced retinoblastoma in one eye of a 
child, which resulted in death, with regres- 
sion of the retinoblastoma in the fellow eye. 

2. The general aspects of regression in 
retinoblastomas are reviewed and discussed. 

1200 East Broad Street (19). 
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FACIAL PARALYSIS 
AS A COMPLICATION OF CHICKENPOX 


Louis C. Ravin, M.D. 
Toledo, Ohio 


Facial paralysis as a complication of chick- 
enpox is rare. In 59 cases of varicella en- 
cephalitis observed at the Willard Parker 
Hospital, New York, from 1938 to 1952, 
oniy seven had involvement of the facial 
nerve as the chief sign. Usually recovery is 
complete. 


REVIEW OF LITERATURE 


The rare complication of encephalitis as- 
sociated with chickenpox has a better prog- 
nosis than that associated with measles or 
smallpox. Nelson, in his Textbook of Pedi- 
atrics, states that central nervous system in- 
volvement occurs in one out of 500 cases of 
varicella. There is no specific treatment. The 
first complete report of varicella encephalitis 
was published in 1935. 

The etiology is not known. The most com- 
monly held theory is that the disease is due 
to an invasion of the brain by the virus of 
the varicella. Other theories include allergic 
response of the central nervous system to 
the virus; the varicella virus activates an- 
other virus that is dormant in the patient; 
and the encephalitis is a coincidence unre- 
lated to the varicella. 

Histopathology shows damage to the mye- 
lin of varying degree. Inflammatory perivas- 
cular infiltration with round cells was present 
in every case. 

The incidence, as mentioned, is rare. Of a 
total of 86 cases, 59 from the Willard Par- 
ker Hospital, and 27 from the Division of 


Acute Infectious Diseases of the Central 
Nervous System of the New York City 
Health Department, 1931-1951, 95 percent 
occurred in children under the age of 11 
years. Seventy percent were male. Other 
than Nelson’s figures, there are no reliable 
statistics as to the percentage of cases of 
varicella that develop encephalitis. It is less 
common than measles encephalitis. 

The clinical course is variable. The en- 
cephalitis usually occurs between the third 
and eighth day after the rash. The disease is 
frequently ushered in with headache, vom- 
iting and fever. 

The neurologic signs are chiefly that of 
meningeal irritation. In the Willard Parker 
Hospital series of 59 cases, strabismus and 
nystagmus were the chief signs in seven 
cases. There were seven cases of facial pa- 
ralysis and impaired speech was noted in an- 
other seven cases. Three of the patients died, 
all in the first week of the illness. Forty- 
seven were discharged perfectly normal, with 
no sequelae. Nine had some residual central 
nervous system sign. Spinal tap done in all 
59 cases showed clear fluid, with a moderate 
increase in the white cells, predominantly 
lymphocytes. Cultures were all sterile. 

There is no specific treatment. Antibiotics 
given in recent cases were of no help. Ex- 
perimental work done by Kabat, et al., 
showed that major demyelinization in en- 
cephalitis can be suppressed by the use of 
corticotropin or cortisone. It is suggested 
that it be used in the early stages. 


CASE REPORT 


The patient, a seven-year-old boy, was referred 
for consultation on February 24, 1958, by his phy- 
sician, who noted that he could not completely close 
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his left eye. He also had excessive tearing of the 
eye. The mother stated that her son had recov- 
ered from an uneventful case of chickenpox two 
weeks earlier. Four other siblings had concurrent 
chickenpox. All were only moderately ill, the patient 
no more so than his brothers or sisters, except that 
he was more irritable and frequently would cry 
without any apparent reason. His temperature was 
not unusually high. He previously had had mumps 
and measles. The child developed normally to date. 

Examination revealed a well-developed, well- 
nourished boy, who was in no apparent distress. 
His vision was 20/25 in each eye. The extraocular 
movements were normal. Both tear sacs were pat- 
ent. A left facial paralysis was noted. There was 
incomplete closure of the eyelids and a drooping 
of the angle of the mouth on the left side. 


INSTRUMENTS 


Methyl cellulose drops to be instilled in the left 
eye and boric acid ointment to be instilled at bed- 
time were prescribed to protect the cornea. Pred- 
nisolone tablets were prescribed to be taken orally. 
Galvanotherapy was instituted. 

When seen one month after the initial visit, the 
mother stated that the patient had been irritable, 
was easily offended, and did not get along well 
with other children. His school work was satis- 
factory. The facial paralysis was considerably im- 
proved. 

On the last examination, two years after the on- 
set of the facial paralysis, there was a minimal resi- 
dual left facial paralysis. The boy stated that the 
left eye teared slightly only on a windy day. 
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THE HETEROPHORIA OF 
JOHANNES MULLER 


Harri H. MarxktewiTz, M.D. 
Brooklyn, New York 


Johannes Miller is widely regarded as the 
father of modern physiology, particularly in 
the field of sensory perception. His best 
known ophthalmic contribution was in bin- 
ocular single vision—the concept of a cir- 
cular horopter is still accepted today, un- 
changed in essence. 

Recently, however, some visual experi- 
ments did not fit in Miller’s horopter theory. 
His original work (1826 and 1840) was con- 
sulted, as it is believed* that without accu- 
rate knowledge of the road over which one 
has come, one is less well prepared to navi- 
gate that which lies ahead. The following 


curious passage from his book seemed of 
certain interest. 


When one fixates the moon with one eye—the 
other being occluded by a preplaced object—then 
the axis of the occluded eye does not meet the one 
of the open eye exactly at the moon, even though 
accommodation is for the distance of the moon. For 
when the occluded eye is exposed a double image is 
seen, following which the two images of the two 
eyes unite, through rapid correction of the devia- 
tion of the ocular axes. This experiment, which I 
reported, was not reproduced by one certain obser- 
ver. I mention the experiment again because it al- 
ways furnishes me with the same result.” 


Since at that time the existence of hetero- 
phorias (or as some say, compensated 
squints) was as yet unknown, Miller ap- 
parently took his observation as representing 
the physiologic, normal, state. Actually, we 
find here probably the first accurate report 
of heterophoria. 
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NEW ENGLAND 
OPHTHALMOLOGICAL 
SOCIETY 


November 16, 1960 


CLINICAL CONFERENCE 


Jay Ricuetin, M.D., presented a 28-year- 
old Chinese woman with pulseless disease. 
This patient had blindness in the right eye 
and partial visual loss in the left eye with 
markedly reduced retinal artery pressures 
and fundus abnormalities. She underwent a 
thrombo-endarterectomy of both common 
carotid arteries with temporary improvement 
in her retinal artery pressures and in the 
abnormalities of the fundus. She later had a 
DeBakey graft into her upper thorax with 
subsequent improvement in her retinal ar- 
tery pressures. This patient was of interest 
in that the basis of her pulseless disease was 
inflammatory endarteritis which is typical of 
the cases described by Takayashu, whereas 
most cases described in the United States 
are on an arteriosclerotic basis. 

Maurice Victor, M.D., presented a 66- 
year-old white man who had a long history 
of vague arthritic pains followed by the de- 
velopment of blindness in his left eye and a 
temporal defect in his right visual field. He 
was on the verge of operation for pituitary 
tumor when a biopsy of temporal artery was 
reported as showing temporal arteritis. The 
unusual findings of this case were that the 
patient had no headaches, no tenderness 
over the temporal arteries and good pulsa- 
tion in both temporal arteries. In this case, 
as in other cases with temporal arteritis, signs 
of general systemic illness were prominent. 

Donatp D. Davipson, M.D., AND Mav- 
rice Victor, M.D., presented a 32-year-old 
white woman with a long history of mi- 
graine headaches associated with visual aura. 
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Seven months prior to being seen she de- 
veloped a left homonymous upper quad- 
rantopsia and a scotoma to the right of the 
fixation area in each eye which have re- 
mained permanent. She developed a tem- 
porary deafness on the left side one month 
later which almost completely disappeared. 
Extensive diagnostic work revealed no ab- 
normality. It is presumed that her visual 
field defects and deafness were associated 
with her migraine headaches. 


PtosiIs 

Cart C. Jounson, M.D., discussed tech- 
niques of ptosis surgery. He introduced his 
subject by discussing the indications for 
surgery of either (1) the levator muscle, or 
(2) the superior rectus muscle, or (3) by 
the aid of various types of slings. It is im- 
portant in all cases of ptosis first to measure 
accurately the extent of motion of the 
levator. In patients with poor or no levator 
functions, with monocular ptosis and normal 
binocular vision, the operation of choice is 
levator resection. If the patient with uni- 
lateral ptosis and poor or no levator action 
spontaneously uses his brow, then frontalis 
suspension may be used. If there is no binoc- 
ular vision, superior rectus utilization is pre- 
ferred. In cases of bilateral ptosis with good 
levator function, levator resection is the op- 
eration of choice. In the absence of levator 
function, frontalis suspension is the opera- 
tion of choice. A better cosmetic result, how- 
ever, is obtained in cases of bilateral ptosis 
with no levator action by using the Berke- 
Motais operation, but this is an operation 
which carries more danger of exposure 
keratitis than bilateral frontalis suspension. 

In doing frontalis sling operations fascia 
lata is the material of choice. Various pro- 
cedures of fastening superior rectus to upper 
lid were described following a discussion of 
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frontalis slings. Finally, Dr. Johnson de- 
scribed the various techniques of levator re- 
section. 


STRABISMUS 


ABRAHAM PoLLeN, M.D., outlined in 
broad form the general principles upon 
which a rational approach to the treatment of 
concomitant strabismus can be based. Any 
system which attempts to reduce the treat- 
ment of strabismus to mathematical figures 
is doomed to failure. Those factors which 
influence the management of esotropia are 
(1) refractive error, (2) visual acuity, (3) 
near-point convergence, (4) the angle of 
deviation with a comparison of the deviation 
at distance and near, (5) the ocular rota- 
tions, and (6) the fixation pattern. 

Surgical principles were enumerated 
which took into account each of these var- 
iables. The influence of vertical deviations on 
horizontal strabismus was discussed, and it 
was emphasized that if the vertical deviation 
is slight the horizontal strabismus should 
first be surgically corrected ; if, on the other 
hand, the vertical deviation exceeds the hori- 
zontal deviation or is greater than 15 prism 
diopters this should be corrected initially or 
its correction should be combined with sur- 
gery for the horizontal deviation. 

Discussion of esotropia was followed by a 
classification of the various types of diver- 
gence strabismus. Cases of divergence which 
can be classified as due to convergence in- 
sufficiency are frequently satisfactorily man- 
aged by only the correction of the refractive 
error and orthoptic treatment. If surgery is 
necessary resection of the medial rectus is 
the operation of choice. Cases which can be 
classified as due to divergence excess are 
generally surgical problems which are best 
handled by recession of the lateral recti. In 
these cases convergence exercises are contra- 
indicated in order to prevent postoperative 
esophoria or esotropia. The previous discus- 
sion of divergence strabismus referred to in- 
termittent esotropia. Cases of constant 
exotropia are all surgical problems and treat- 
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ment is directed primarily at correction of 
the cosmetic defect. 


NUTRITIONAL EYE DISEASE 


DonaLp S. McLaren, M.D., of the East 
African Institute for Medical Research dis- 
cussed specifically vitamin-A deficiency and 
protein deficiency with its effects on ocular 
health. A condition called malnutrition kerati- 
tis in which the cornea of children appears 
to dissolve quiescently in various areas was 
described and compared with similar cases 
described as occurring in South Africa. This 
condition had not been seen outside of 
Africa. 

Vitamin-A deficiency with its blinding 
characteristics due to xerophthalmia and 
keratomalacia is the most important existing 
vitamin deficiency disease in the world today, 
primarily because of its extent. The severest 
manifestations are found in children from 
the age of three months to six years. Since 
the blindness occurs very early in childhood 
it is a major problem because of the duration 
of blindness. 

Not only is blindness the result of severe 
vitamin-A deficiency but the children are 
often extremely ill and death frequently re- 
sults. Many of the children with severe pro- 
tein deficiency throughout the world have 
associated vitamin-A deficiency with severe 
keratomalacia. 

Since vitamin-A deficiency diseases are 
preventable and vitamin A itself is readily 
available, the elimination of this condition 
as a cause of blindness is largely a public 
health problem. However, research is neces- 
sary to determine the exact function of vita- 
min A outside the retina. We also do not 
know how protein is bound up with vitamin 
A in body metabolism, and we lack a field 
test with which we can detect early signs of 
vitamin-A deficiency in the susceptible age 
group. 

There is also no explanation for the fact 
that some children living in a community 
suffer from severe vitamin-A deficiency and 
its consequences while others in the same 
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community living under identical conditions 
do not. This difference may be explained by 
sociologic studies which point out the differ- 
ence in taboos between various tribes. 

A study of Bitot spots has shown that the 
presence of Bitot spots is not due to vita- 
min-A deficiency. This has been borne out 
by studies of plasma vitamin-A levels and 
dark adaptation in individuals with Bitot 
spots. These spots, however, do also occur 
in patients with xerophthalmia. 

Some experimental work in animals has 
indicated that protein deficiency results in 
cataract formation. In Africian children be- 
tween the ages of seven and 14 years, there 
is an incidence of 60 to 70 percent of cunei- 
form opacities in the lens. This has also been 
found in the Indian population of East 
Africa but not in European children who 
have lived all their lives in the tropics. This 
may be responsible for the widely held opin- 
ion that cataract is a very common problem 
throughout the underdeveloped areas of the 
world and that it occurs at a much earlier 
age than in western society. Incomplete 
studies indicate that clinically significant cat- 
aract is much more common in Africa in the 
age group between 40 and 50 years than in 
other areas of the world. 

The refraction of the children who sur- 
vived a severe famine in Tanganyika differs 
markedly from that of children of the same 
race who were not involved in the famine 
and also of the Indians who were not from a 
famine area, in three particular ways: There 
was a much wider spread of refractive errors 
in the famine group, there were many more 
individuals with extremes of ametropia in 
the famine group, and there was a much 
greater incidence of mixed astigmatism and 
anisometropia of greater than one diopter in 
the famine group. 


EXTERNAL FILTERING OPERATIONS 


A. Epwarp MAuMENEE, M.D., Baltimore: 
Little work has been done to date on the 
mechanisms of glaucoma operations and why 
they fail. Previous work has shown that in 
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many instances following a glaucoma opera- 
tion in which the tension has been controlled, 
the patients nevertheless continue to go down 
hill. Perhaps our criterion of a functioning 
glaucoma operation has not been severe 
enough. Following a successful glaucoma op- 
eration the intraocular pressure should be 15 
mm. Hg or less (1955 scale). At times even 
with the appearance of a good functioning 
bleb there may be periods of hypersecretion 
in a given patient at which time the intra- 
ocular pressure goes higher than normal. 

There are two principle methods in which 
a glaucoma operation functions. The first is 
transconjunctival filtration of the aqueous out 
of the bleb, seen with the cystic type of bleb. 
In this bleb (type number one of Kronfeld) 
there is a breakdown of the episcleral colla- 
gen by aqueous. The filtration occurs be- 
tween Tenon’s capsule and conjunctiva. 
Tenon’s capsule can be dissected from the 
sclera right down to the opening into the 
anterior chamber without loss of the aqueous 
when a functioning cystic bleb is present. In 
iridencleisis operations the iris does not act 
as a wick but provides a passageway for 
aqueous through the sclera into the space 
between Tenon’s capsule and conjunctiva. 

Reoperation on patients with nonfiltering 
blebs has shown that aqueous is collected be- 
tween Tenon’s capsule and sclera. There is 
evidence to believe that in young patients 
and in patients with previous failure of a 
filtering operation it is advisable in reoperat- 
ing to dissect the conjunctiva from Tenon’s 
capsule rather than Tenon’s capsule from the 
sclera. In some patients with an unsatisfac- 
tory response to filtration operations it has 
been possible to create a functioning bleb by 
incising Tenon’s capsule, permitting aqueous 
to flow into the subconjunctival space rather 
than into the space between Tenon’s capsule 
and sclera. 

Patients with a solid type bleb have aque- 
ous filtering into the space between Tenon’s 
capsule and sclera. In these patients the con- 
junctiva may be dissected away from the 
bleb without loss of aqueous. Patients who 
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have a failure of functioning due to an in- 
flammatory reaction and scar tissue develop 
firm adhesions between Tenon’s capsule and 
conjunctiva and this cannot be dissected free 
as easily as can the conjunctiva overlying a 
solid bleb. 

In cases in which a large overhanging bleb 
develops or in which the bleb dissects into 
the cornea it is possible to eliminate this 
problem by cutting the overhang right at the 
limbus. Since the aqueous is in small lob- 
ulated spaces within the subconjunctival area 
no sutures are required and after only a few 
days of slight leakage of aqueous the wound 
is sealed by epithelial growth, with con- 
tinued function of the filtration. 

Intraocular causes of failure of external 
filtering operations are primarily operative 
and are the result either of prolapse of intra- 
ocular structures into the wound or severe 
postoperative uveitis. These causes of fail- 
ure can be obviated by technique. 

Scleral causes of failure of external filter- 
ing operations are rare. The sclera may close 
in iridencleisis type operations but will rarely 
do so in trephine or posterior sclerectomy 
operations. 

The most important cause of failure of 
external filtering operations is in the sub- 
conjunctival tissues. Fibroblastic prolifera- 
tion may occur in the subconjunctival space 
due to trauma, inflammation, or hemorrhage 
and is a particular consequence of racial or 
age characteristics. For example, in children 
with congenital glaucoma it is difficult to get 
a filtering operation to work because Tenon’s 
capsule and subconjunctival tissues are much 
heavier than in the adult. This is also true 
of the Negro patient. Peripheral walling off 
of a bleb over a period of time may lead to a 
localized bleb, and compression of conjunc- 
tival tissue by injection of air at the time of 
surgery may result in malfunctioning of the 
bleb. Against the theory of fibroblastic pro- 
liferation causing lack of filtration is the 
failure of beta radiation to affect the func- 


tion of a bleb. There has also been no im- 
provement in function of scarred blebs fol- 
lowing the use of chemicals which reduce 
mitoses of fibroblastic tissue. 

Discussion. W. Morton Grant, M.D., 
expressed the hope that enzymes may be use- 
ful in preventing the sealing of blebs. Those 
factors, such as infection and hemorrhage, 
which interfere with the healing of ordinary 
surgical wounds lead to almost certain fail- 
ure of function of a bleb. Hyaluronidase has 
been injected around blebs which have failed, 
with no results. The possibility that com- 
pression of tissue results in malfunction 
raises many interesting questions. If pres- 
sure interferes with the formation of a bleb 
then it would be logical to assume a greater 
possibility of success if the pressure were 
low; however, we use massage to improve 
filtration. The use of Diamox or epinephrine 
to reduce the rate of aqueous formation is a 
logical sequence. 

Dr. Maumenee was asked if he had any 
observations on whether or not slowing down 
of aqueous formation affects the outcome of 
an external filtering operation. An argument 
against low pressure or an absence of com- 
pression being of value in the formation of a 
bleb is the result of postoperative hypotony. 

Dr. MAUMENEE responded that he felt 
massage and pressure of the aqueous caused 
increase in edema of the conjunctiva with 
subsequent breakdown of collagen by the 
aqueous and the formation of loculated fil- 
tration spaces. On the other hand if a bleb 
is initially solid rather that cystic, massage 
only increases the size of the bleb without 
forcing aqueous into the subconjunctival 
space. In some instances if by massage the 
solid bleb can be kept formed for a long 
period of time there may eventually occur 
breakdown of collagen and formation of a 
good cystic bleb. 


Robert J. Herm, 
Recorder. 
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THE ACADEMY—1961 MODEL 


The American Academy of Ophthalmol- 
ogy and Otolaryngology, bigger and better 
than ever, opened its 1961 session on Oc- 
tober 8th at the Palmer House in Chicago 
where approximately 4,700 specialists had 
gathered to learn of the latest developments 
in their fields, to observe the most recent 
gadgets developed, to mingle socially with 
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their colleagues, and to drink free Coca-Cola. 
There was an additional registration of some 
1,200 wives, 900 exhibitors, 500 residents, 
and 90 candidates. All of this bespeaks a 
rather crowded condition in the grand ball- 
room (somewhat relieved by a recent en- 
largement), the technical and scientific ex- 
hibits, as well the elevators and lobbies. Sep- 
arate scientific sessions for ophthalmology 
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(mornings) and otolaryngology (after- 
noons) with morning instructional courses 
for ear, nose and throat and afternoon 
courses for eye served to bring order out of 
chaos. 

Without doubt the single most important 
factor in making the Academy one of the 
greatest educational organizations in the 
world is the system of Instructional Courses, 
inaugurated many years ago by the Academy, 
largely through the efforts of the late Harry 
Gradle, and now copied by a number of or- 
ganizations in other fields. At the 1961 ses- 
sion, 161 individual and 70 continuous 
courses were offered in ophthalmology alone, 
comprising 301 instructors and 431 hours of 
instruction. In otolaryngology, 136 courses 
were offered, with 149 instructors. 

As usual the opening session on Monday 
morning was a joint meeting of common in- 
terest to ophthalmology and otolaryngology. 
Here was heard the Presidential Address of 
Dr. Dohrmann K. Pischel on “Some prob- 
lems facing the Academy” and the Address 
by the Guest of Honor, Dr. Peter C. Kron- 
feld, “A 1961 cross section through ophthal- 
mology,” in which he discussed a few of the 
problems being encountered in modern prac- 
tice, calling special attention to aqueous dy- 
namics, fungus infections and hereditary ret- 
inal degenerations. After presentation of the 
Honor Awards, the meeting closed with an 
excellent symposium on “Occlusive cerebro- 
vascular disease” in which the participants 
were Drs. E. S. Gurdjian, R. W. Hollen- 
horst and J. M. Lore, Jr. 

Clinicopathologic case reports have be- 
come standard “openers” for the scientific 
Section on Ophthalmology from Tuesday 
through Friday and these were ably pre- 
sented by Banks Anderson and S. S. Rob- 
erts, William B. Clark and A. N. Barber, 
Leonard Christensen, and M. J. Wyble and 
R. A. Schimek. New instruments were pre- 
sented on Friday, as usual. 

The 18th Jackson Memorial Lecture, 
sponsored by the Ophthalmic Publishing 
Company, was presented by Dr. George K. 
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Smelser of the Eye Institute of Columbia 
University on “Experimental studies on ex- 
ophthalmos” and included a thorough and 
provocative analysis of this condition. 

A symposium on “Contact lenses” and an- 
other on “Perimetry” served to focus the 
essential points on these timely subjects. In 
the former the participants were Drs. Con- 
stantine, Tour, Burian, Black, Spaeth and 
lliff ; while Drs. Harrington, Leinfelder and 
Lyle elaborated on the principles, technique 
and interpretation of visual field defects. 

It would be impossible to enumerate all the 
essential points made in the many excellent 
papers presented before the Section on Oph- 
thalmology which should be read in their 
completed form when published in the 
Transactions of the Academy but a glance 
at the authors’ names and subjects offered 
gives a clue to the caliber of the program: 

The perilimbal suction cup was described 
by Galin, Baras and McLean as a new 
method of measuring aqueous flow and out- 
flow resistance. Algernon Reese showed a 
new moving picture on “Exenteration of the 
orbit with temporalis muscle transplant.” 
“Familial bilateral essential atrophy of the 
iris” was described by Blum, Allen and 
Holland. Dr. John S. Lundy presented an 
amusing and forceful talk on the “Toxicity 
from local anesthetics.” Hogan and Yonenda 
showed a motion picture dealing with time- 
lapse photography of Toxoplasma in tissue 
culture, demonstrating the effect of Dara- 
prim upon the organism. R. M. Wood de- 
scribed a new method of sterilizing tonom- 
eters by means of a disposable membrane. 
Haik, Ellis and Nowell reviewed 400 cases, 
of pterygium. J. A. Smith and J. A. Whelis 
dicussed the “Ocular manifestations of naso- 
pharyngeal tumors.” R. F. Fernandez and 
R. O. Fernandez demonstrated “Cataract ex- 
traction with zonulolysis,’ comparing their 
results in 100 cases with 100 cases operated 
without the enzyme. Hollenhorst and Dyer 
described “Polyopia caused by excessive se- 
cretion of the meibomian glands.” I. D. Ter- 
ner reviewed floriform cataract and de- 
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scribed three cases. A paper by L. T. Jones 
on the cure of epiphora aroused much heated 
discussion. Callahan showed one of his beau- 
tiful motion pictures, complete with back- 
ground music, on cicatricial entropion, A 
highlight of the meeting was a talk by Joa- 
quin Barraquer on “Advances in surgery of 
the crystalline lens,” with a motion-picture 
demonstration of his technique. Bettman and 
Fellows gave a rather discouraging exposi- 
tion of the use of vasoconstrictor and vaso- 
dilator drugs in ophthalmology. R. F. Fer- 
nandez showed a film on blepharopoiesis. 
“Plexiform neuroma of the periorbital area”’ 
was described by Girard, Freeman and 
Maak. A distance magnification for aphakic 
patients with low visual acuity was proposed 
by G. E. and D. E. Fonda. Various aspects 
of retinal detachment and retinoschisis were 
discussed by Allen and Straatsma, Fitzgerald 
and McCarthy, Gerard and McPherson, 
Schepens, Dobbie and McMeel, Everett, 


Scott and Sharrer and Boniuk and Zimmer- 
man. 
There were to be seen unusually good 


scientific exhibits which, in several cases, 
pertained to scientific papers being presented. 
First award was made to R. A. Allen and 
B. R. Straatsma for “Lattice degeneration of 
the retina”; second award to J. M. Dixon, 
E. Lawaczek and C. H. Winkler for “Pathol- 
ogy of the eye and adnexa due to corneal 
contact lenses” ; and third award to Dan M. 
Gordon for “The inflamed eye.” 

For those who did not find the official 
program sufficiently exhausting there was 
the Teachers’ Section in Ophthalmology on 
Sunday morning with discussion on the 
“Narrowing field of ophthalmic surgery” by 
A. D. Ruedemann, E. B. Spaeth, Paul 
Chandler, Graham Clark, Wendell Hughes 
and Ramon Castroviejo. The same evening 
the American Orthoptic Council and the 
American Association of Orthoptic Techni- 
cians held their meeting and, on Tuesday 
evening, the Committee of Reconstructive 
Plastic Surgery in Ophthalmology held a 
symposium on ectropion. In addition such 


social events as the President’s reception, the 
Academy dinner and the various reunion 
dinners were held as usual. 

At the business session the following new 
officers were elected, all others being re- 
elected: President, Dr. Lawrence R. Boies; 
president-elect, Dr. A. D. Ruedemann, Sr., 
first vice-president, Dr. Wendell Hughes ; 
second vice-president, John R. Lindsay, Chi- 
cago; third vice-president, Dr. Hermann 
Burian, lowa City; councillor, Dr. Francis 
Lederer, Chicago; secretary for instruction 
in ophthalmology, Dr. Glen R. Gibson, Phil- 
adelphia. 

The next meeting of the Academy will be 
held in Las Vegas, November 4 through 9, 
1962. 

William A. Mann. 


THE OFFICIAL BADGE 


This photograph shows the Official Badge 
of Office of the president of the Interna- 
tional Federation of Ophthalmology. It is 
the generous gift of Lady Duggan of Bom- 
bay, India, in memory of her husband, Col. 
Sir Jamshedji N. Duggan, K.B.E., C.L.E., 

L.M.S., D.O., a de- 
voted member of 
the International 
Council for many 
years. 

It is very beauti- 
ful and consists of 
the badge of white 
and yellow gold in 
deep relief with a 
diamond in its cen- 
ter, suspended on a 
Yale-blue silk rib- 
bon with four gold 
bars engraved with 
the names of the 
past presidents and 
their terms of of- 
fice. (One might 

wonder what the name of Duke-Elder is do- 
ing on this, since he is very much the active 
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president of the Federation, but he is deter- 
mined to retire from office on the conclu- 
sion of the XIX International Congress of 
Ophthalmology in New Delhi, 1962.) 

Needless to say, Lady Duke-Elder played 
a major role in choosing this handsome and 
artistic design and following through to its 
fulfillment. It was worn by President Sir 
Stewart Duke-Elder, for the first time, at a 
meeting of the Council in Oxford, July, 
1961, and at the official banquet of the Ox- 
ford Congress of Ophthalmology that fol- 
lowed. A scintillating badge on a scintillat- 
ing man. 


Derrick Vail. 
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PERCE DeLONG 
(1880-1961 ) 


Perce DeLong, well-known Philadelphia 
ophthalmologist, died in Philadelphia on 
March 12, 1961, of a coronary occlusion. 

He was born to Philip DeLong and Kath- 
erine Gehris DeLong in Topton, Pennsyl- 
vania, on November 11, 1880. He attended 
Franklin and Marshall College for one year 
and was graduated from the University of 
Pennsylvania Medical School in 1907. He 
interned at the Germantown Hospital. He 
specialized in neurology and practiced in 
Scranton for a few years. In 1912, he was 
married to Florence Loose of Hamburg, 
Pennsylvania. 

He served in the Army Medical Corps 
from 1917 to 1919 and then returned to 
Philadelphia where he studied ophthalmology 
with Drs. Holloway and DeSchweinitz. He 
manifested a special interest in ophthalmic 
pathology and was pathologist at the Wills 
Eye Hospital from 1928 to 1960, and taught 
this subject at the University of Pennsyl- 
vania Graduate School for many years. His 
scientific contributions were mostly from 
his vast source of pathologic material. He 
served on the staff of the Lankenau Hos- 
pital and Wills Eye Hospital. 
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Dr. DeLong was a member of all the na- 
tional ophthalmological societies and par- 
ticularly enjoyed the American Ophthalmo- 
logical Society where he took on all comers 
at golf. For many years he was the undis- 
puted champion. He found his relaxation in 
golf and was a weekly player at either 
Merion or Pine Valley, two of the most 
competitive courses in Philadelphia. A little- 
known fact is that in his youth he played 
professional baseball, being the regular sec- 
ond baseman for Cincinnati. 

He is survived by two sons, Philip and 
Sam, both of whom are physicians practicing 
in the Philadelphia area. 

P. Ross McDona_p. 


CORRESPONDENCE 
CORRECTION 
Editor, 
American Journal of Ophthalmology: 

In the note on “Subhyaloid hemorrhage,” 
by Richard G. Weaver and Courtland Davis, 
published in Tue JourNaL (52:258 [Aug.] 
1961), there occurred an error. The sentence 
“Hedges and Walsh especially pointed out 
that subhyaloid hemorrhage could recur with 
significant intracranial hemorrhage,” should 
read “Hedges and Walsh especially pointed 
out that subhyaloid hemorrhage could occur 
without significant intracranial hemorrhage.” 

I am very sorry that this error was not 
corrected in the galley proofs. 

(Signed) RicnHarp G. Weaver, M.D., 
Winston-Salem, North Carolina 


NEAR VISUAL ACUITY IN SCHOOL CHILDREN 


Editor, 
American Journal of Ophthalmology: 
Eighteen months ago, I began to receive 
queries from educators about a much-quoted 
theory that children enter school before 
their eyes are mature enough to cope with 
the demands made on them by their studies. 
This implies that reading, which is the major 
first-grade subject, should be postponed for 
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a few months or years while awaiting ocular 
maturity. The educational implications of the 
theory are widespread and, if proven true, 
might bring about a wholesale revision of the 
elementary school curriculum. Therefore, 
an investigation into some of the ocular fac- 
tors which could possibly participate in such 
immaturity was started. 

A first report! dealt with the accommoda- 
tion of school children. The findings did not 
support the theory but showed that the am- 
plitude of accommodation is higher at the 
younger ages and tends to decrease with 
age. The mean values for ages five, six, 
seven and eight years matched Duane’s scale 
which covers the ages from eight to 72 years. 

This communication reports the second 
study and deals with visual acuity at the 
reading distance through the same age range. 
The near vision of 818 school children was 
measured with the following technique: The 
test card presented graduated paragraphs, 
the size of print being numbered according 
to the Jaeger method.* This was done so as 
to use type more nearly comparable to that 
which a school child would meet in his school 
texts, rather than the reduced Snellen char- 
acters that are seldom, if ever, used in text- 
books. 

Each child was directed to read, name or, 
among some of the younger pupils, copy 
letters from the smallest type he could make 
out easily. Helpers meanwhile made sure 
that the test card was being held in such a 
position that the child’s arm made a right 
angle with his forearm, thus allowing for 
size and build. The data was distributed, 
central tendencies were calculated for each 
age, tirst for the total group and then by 
sex and by the urban-suburban classification 
used in the accommodation study. 

There was no difference in median near 
visual acuity at ages five, six, seven and 
eight years. The medians all fell within the 
J2 level. There was no difference between 
the medians for boys and girls or for the 
urban and suburban groups. No case ex- 
hibited poorer near visual acuity than J6 
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and less than one half of one percent oc- 
curred at that level. 

Jaeger 12 is comparable in size to the 
type used in primers, while upper grade 
and college texts are usually similar in size 
to J10 and the average newspaper type is 
close to J8*. All of these are larger than 
the size corresponding to the poorest near 
visual acuity encountered among the chil- 
dren, Therefore, to the extent that this study 
is representative, it appears that the near 
visual acuity of school children at ages five, 
six, seven and eight is adequate for the text- 
book work usually required at those ages. 
Poorer near visual acuity than any encoun- 
tered in this investigation can and rarely 
does occur and may be a handicap in such 
cases. Teachers, nurses and_ physicians 
should be alert to the possibility even though 
the incidence appears to be low. 

The results of this study of near visual 
acuity do not imply a sufficient immaturity to 
preclude continued use of present texts, nor 
do they lend support to the idea of deferring 
the usual school subjects to older age levels. 

(Signed) Tuomas H. Eames, M.D., 

Boston, Massachusetts. 
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SYSTEM OF OPHTHALMOLOGY: VOLUME II. 
By Sir Stewart Duke-Elder, G.C.V.O., 
F.R.C.S., etc. etc., and Kenneth C. Wy- 
bar, B.Sc., M.D., Ch.M., F.R.C.S. St. 
Louis, The C. V. Mosby Company, 1961. 
874 pages, 842 illustrations and 3 colored 
plates, references, index. Price: $30.00. 


The old maestro, the only human Univac 
in existence, continues his tireless and, to us 
mere mortals, miraculous course through the 
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forest of ophthalmology, culling the best 
trees for the planing mill and there doing 
the felling, sawing and planing himself. This 
time, however, Dr. Wybar, whose qualifica- 
tions are beyond question, lends a hand, thus 
assuring continuity for the future. 

This volume concerns the anatomy of the 
visual system. It is entirely different from 
old Volume I of the Textbook, many copies 
of which are dog eared and thumb printed, 
tobacco and beer stained, through 29 years 
of studious use. The wonderful, familiar 
illustrations are here for the most part but 
there are many new ones of the same clarity 
and significance as the old. 

This volume has four major sections. Sec- 
tion I consists of the history of anatomy 
of the eyes and central visual system. The 
interest that it should excite in all readers by 
its lucid writing, illustrations and carefully 
chosen content is assured. Section II con- 
tains chapters pertaining to the anatomy of 
the ocular tissues. Section IIT deals with the 
ocular adnexa, and Section IV with the 
anatomy of the central nervous system. 

A great many new facts have been added 
to our knowledge of ocular anatomy in the 
past 30 years. This seems to us extraor- 
dinary because we have considered that an- 
atomy as such is a Static thing, in spite of 
the increasing reports in our expanding 
literature over these years and their evidence 
to the contrary. Faced as we are with these 
facts set before us all at once, under one 
cover, we are impressed with the constantly 
changing nature of our knowledge. In addi- 
tion, Sir Stewart has stressed the functional 
aspects of structure, bringing the dead bones 
of old anatomy to vigorous life. 

In the past few years especially, there has 
been an explosion of new information due to 
the wonderful new tools of science at hand. 
Sir Stewart has done his best, and we all 
know how very superior this is, to incor- 
porate these new things into Volume II. But 
the fall-out of the explosion continues un- 
abated and he wistfully, and one feels re- 
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luctantly, brings this volume to a necessary 
conclusion, for it had to be finished. 

Even during the time that this volume was 
being published, there appeared the astound- 
ing, sort of outer space book on The Struc- 
ture of the Eye (New York, Academic 
Press, 1961, edited by George K. Smelser) 
which amazingly supports the prophetic con- 
clusion of Sir Stewart’s preface to Volume 
II which says “Indeed, this volume prob- 
ably marks the end of an era that has lasted 
a little over a century, wherein histological 
anatomy replaced the study of gross struc- 
tures; its successor will deal not only with 
cells but the molecular world within cells, 
and when we know how to interpret the new 
appearances rapidly being unfolded, it would 
seem that the study of form and function 
will be molded into an indivisible entity.” 

It is difficult for me to restrain a natural 
impulse to rave over this masterpiece of 
genius, using all the words signifying super- 
latives of greatness in the sacred and profane 
languages at my disposal. I shall therefore 
content myself with the infuriating but char- 
acteristic British understatement by saying 
that Volume IT is “not too bad.” 

DERRICK VAIL. 


THe STRUCTURE OF THE Eye. Edited by 
George K. Smelser. New York and Lon- 
don, Academic Press, 1961. 570 pages, 
numerous illustrations. Price: $15.00. 


A symposium on recent investigations re- 
lating to the eye was held at Columbia Uni- 
versity as part of the activities of the 
Seventh International Congress of Anato- 
mists in New York during April, 1960. 
Scientists from three continents presented 
50 papers. Smelser collected and edited these 
papers and published them in this most 
unusual and fascinating volume. 

Some of these men were not primarily in- 
terested in ophthalmology but selected the 
eye because its unique structures were par- 
ticularly suited to their specific problems. 
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Most of them carried out their investigations 
independently but had an opportunity to 
correlate their findings during the sym- 
posium. There were reports on the retina, 
the lens, the vitreous, the chamber angle, 
the cornea, and the iris and ciliary body. The 
outcome, indeed, is a veritable modern text- 
book on the anatomy of the eye relating up- 
to-date information on electron microscopy, 
histochemistry, distribution of the enzyme 
system, immunologic studies, and application 
of radioautography. 

On the basis of his most recent investiga- 
tions, Sjostrand speculates that the protein 
discs in the retinal cones previously de- 
scribed by him contain enzyme molecules 
which contribute to the synthesis of cer- 
tain components in the lipoprotein membrane 
structure. De Robertis and Lasansky report 
on the ultrastructure and chemical organiza- 
tion of photoreceptors using dichromate and 
osmium tetroxide for fixation. 

Fernandez-Moran describes the differ- 
ences of the localization of the photopig- 
ments in the light- and dark-adapted retina 
utilizing cryofixation. Dowling and Gibbons 
find that the structural changes in the retina 
of vitamin-A deficient rats are very similar 
to those in cases of pigment degeneration of 
the retina, and speculate that the latter might 
be due to a localized vitamin-A deficiency. 
In summarizing these preceding chapters, 
Wald is able to propose on the basis of ana- 
tomic, physiologic and chemical data quite 
convincingly that the rods are single quan- 
tum detectors. 

We are more on home ground in the 
chapter by Wolter who gives an excellent 
summary of his investigations on the neu- 
roglia using the silver carbonate technique. 
Of particular interest is his proof of the 
existence of centrifugal fibers in the optic 
nerve. 

Erank6, Niemi and Merenmies demon- 
strate by means of histochemical methods the 
distribution of esterases and oxidative en- 
zymes in the various retinal layers. Sidman, 
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in his studies on the histogenesis of the 
mouse retina, uses tritiated thymidine to lo- 
cate the cells by autoradiography. 

Langman and Halbert, Manski and Auer- 
bach interest themselves in lens antigens. 
Halbert, et al., feel that the organ specificity 
of the mammalian lens is quite complex 
and may involve as many as nine or 10 
components, Pirie’s research on the recovery 
from and the protection against radiation 
damage to the lens is mostly based on similar 
work by previous scientists in this field. She 
is able to confirm these findings. 

Schwartz’ contribution is an electron mi- 
croscopic study of the vitreous. He feels that 
the structure of the anterior part of the 
vitreous corresponds to its biomicroscopic 
appearance. The major part of the vitreous 
consists of much finer fibrils, showing some 
form of cross striation and an interfibrillar 
structure which contains hyaluronic acid. 

Jakus furnishes some fascinating electron 
microscopic illustrations of the finer struc- 
ture of the cornea. Of particular interest is 
the distinct basement membrane of the epi- 
thelium. This illustration also clearly demon- 
strates that Bowman’s membrane really is 
part of the stroma. Feeney’s and Garron’s 
findings confirm the classical concept of 
Salzmann, namely the continuation of Desce- 
met’s membrane as a fine basement mem- 
brane underneath the endothelium into the 
trabecular fibers. Their observation that the 
cornea guttata excrescences differ from 
Henle’s warts could well be of clinical sig- 
nificance in the pathogenesis of Fuchs’ epi- 
thelial dystrophy. According to their find- 
ings, the excrescences in cornea guttata are 
not covered by endothelium. Coulombre and 
Coulombre study the optical properties of 
the cornea in the light of its structural de- 
velopment, considering curvature, transpar- 
ency and interference pattern. 

It is impossible to enumerate all chapters 
of this book within the space of a brief re- 
view. This random sampling of a few should 
not be construed as indication that others 
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are of less significance. At a time when it 
seems that the classical concepts of Virchow 
have outlived their usefulness and give way 
to a histochemical rather than cellular in- 
terpretation of vital processes, most of these 
papers would indicate that we have crossed 
the threshold into a new world where these 
contrary concepts are unified. 

Electron microscopy is not a field of in- 
terest only to the scientist. The clinician will 
have to familiarize himself with the new 
terms and pictures of the normal anatomy 
today, else he will be unable to grasp the 
significance of research on the morbid 
changes of tomorrow. For this reason, The 
Structure of the Eye belongs in the library 
of every practicing ophthalmologist. We owe 
a debt of gratitude to Smelser for having 
collected and edited these papers, and to the 
publisher for the exemplary reproduction 
of the breath-taking illustrations. 

Stefan Van Wien. 


Tue Nature or Steep. (Ciba Foundation 
Symposium.) Edited by G. E. W. Wol- 
stenholme, M.A., and M. O’Connor, B.A. 
Boston, Little, Brown & Co., 1961. 416 
pages, illustrated, author and subject in- 
dices. Price: $10.00. 

At these frequent symposia invited sci- 
entists meet informally at small international 
conferences. Attending the symposium on 
sleep were 33 physiologists representing 
England (16), United States (5), France 
(5), Germany (2) and Australia, Belgium, 
Finland, Italy and Switzerland (1 each). In 
1890, the ophthalmologist, Mauthner, sug- 
gested from his observations of encephalitis 
lethargica that normal sleep resulted from a 
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physiologic deactivation of a subcortical cen- 
ter, a theory that lay dormant until revived 
and elaborated by von Economo in 1926. 
Another ophthalmologist, W. R. Hess, who 
devised the Hess screen, turned physiologist, 
and won the Nobel Prize, is widely cited for 
his investigations pertaining to sleep. Ran- 
son (1939) and Harrison established that 
hypothalamic impulses provoke wakefulness 
and that depression of the hypothalamus 
produces sleep. Current research rides on the 
waves of the electroencephalogram, but the 
eye findings in sleep still contribute sig- 
nificant information. During drowsiness 
sleep is heralded by the early relaxation of 
the levator palpebrae superioris but the or- 
bicularis oculi and the sphincters maintain 
their tonicity. 

The pendular eye movements that occur 
in syncope with tonic spasms, when the cor- 
tex is electrically silent, correspond to unin- 
hibited activation of the brainstem reticular 
formation. In dreaming, according to Kleit- 
man, a modified alpha rhythm returns; and 
a neuronal activation of the occipito-pre- 
occipital cortex causes the visual content of 
dreams and accompanying rapid eye move- 
ments which explore these images. These 
eye movements are binocularly synchronous 
and occur in clusters for three to 50 minutes 
several times during a night’s sleep. Sleepers 
aroused during their manifestation invari- 
ably reported having dreamed, Dreaming is 
an uncritical cortical activity with a short 
memory span associated with an emergent 
stage 1 of the sleep electroencephalogram. 

To wide-awake ophthalmologists, inter- 
ested in the problems of sleep and vigil, this 
volume conveys the latest thinking on the 
subject. 

James E. Lebensohn. 
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EpITepD By Dr. F. 


may belong to several divisions of ophthalmology, 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

Vegetative physiology, biochemistry, pharma- 

cology, toxicology 

Physiologic optics, refraction, color vision 

Diagnosis and therapy 

Ocular motility 

Conjunctiva, cornea, sclera 

. Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


why 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Dark, A. J. Formed elements in the hu- 
man lens capsule. Brit. J. Ophth. 45:298- 
306, April, 1961. 

The fanned-out fibrils of the orbiculo- 
anterior capsule fibers lie in a plane sepa- 
rate from that of the filaments. The fila- 
ments become more numerous with age. 
Capsular filaments are found in the zone 
of the capsule corresponding to the at- 
tachment of the anterior zonular fibers. (3 
figures, 16 references) I. E. Gaynon. 


De Mello e Oliveira, H. Heredity in 
colobomatous malformations of the eye. 
Arq. brasil. de oftal. 24:6-12, 1961. 

Ocular colobomatous malformations 
arise primarily from defective closure of 
the fetal fissure, and vary from a simple 
persistence of the pupillary membrane to 
anophthalmos. A review of the genetics of 
these anomalies suggests that the respon- 
sible genes are relatively labile with 


marked variation in expression and speci- 
ficity. Those defects which are dominant 
are less severe than the recessive malfor- 
mations and are found in from 20 to 30 
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CLASSIFICATION 


HERBERT HAESSLER 


although here it is mentioned only in one. Not all of 


. Crystalline lens 

. Retina and vitreous 

. Optic nerve and chiasm 

. Neuro-ophthalmology 

. Eyeball, orbit, sinuses 

. Eyelids, lacrimal apparatus 

. Tumors 

. Injuries 

. Systemic disease and parasites 

. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


percent of one generation. They are fre- 
quently observed in association with other 
anomalies of the face, the skeleton, the 
urogenital system, and other units. A brief 
description of such anomalies is given. (7 
figures, 27 references) 

James W. Brennan. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Busse Grawitz, P. The inflammatory 
factor (“degradation factor”) is over 
2,400 times smaller than the leucocytes! 
Arch. f. Ophth. 163 :376-381, 1961. 

Corneal inflammations are caused, ac- 
cording to the author, by a specific sub- 
stance secreted by the conjunctiva into 
the lacrimal fluid. Since these inflamma- 
tions ensued even when the corneal in- 
juries were covered with filters of 5 mp 
pore size, this factor must be smaller than 
protein molecules. (2 figures, 2 tables, 4 
references) Harri H. Markiewitz. 


Kawada, A. Sensitivity of ocular staphy- 
lococci to some antibiotics. Acta Soc. 
Ophth. Japan 64 :2738-2744, 2948-2954, 
Nov., Dec., 1960. 
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The author isolated 76 strains of staphy- 
lococcus aureus from hordeolum and 
tested them for antibiotic sensitivity. The 
strains resistant to penicillin did not in- 
crease since 1955. Sixty percent of the 
strains were highly resistant to penicillin 
(minimum inhibitory concentration over 
1004/ml in 1959, 20 percent of the strains 
were highly resistant to streptomycin, 5 
percent to oxy-tetracycline, and none to 
chloramphenicol. (26 tables, 102 refer- 
ences) Yukihiko Mitsui. 


Larmande, A. and Orfila, J. Compara- 
tive morphology of the bacillus of Weeks 
and of Pfeifer. (A preliminary study un- 
der the electron-microscope.) Bull. et. 
mem. Soc. franc. d’opht. 72 :570-576, 1959. 

The differential diagnosis between con- 
junctivitis caused by Weeks bacillus 
(hemophilus aegypticus) and by Pfeif- 
er’s bacillus (hemophilus influenzae) is 
based at present on clinical manifesta- 
tions and only rarely on microbiologic 
studies. The bacteriologic tests, namely 
fermentation by xylose, indol production, 
and hemo-agglutination have been of 
doubtful value; nevertheless, in severe 
cases of conjunctivitis Pfeifer’s bacillus 
was found in 60 percent, and Weeks’ 
bacillus in 40 percent of the smears. In- 
vestigations with the electron microscope 
revealed that in 24-hour specimens the 
Pfeifer bacillus appeared to be more 
slender and longer than the Weeks bacil- 
lus and that the Pfeifer bacilli formed 
groups like cocci, while the Weeks bacilli 
grouped like bacilli; the latter also pro- 
duced abundant and early spheric figures, 
while the former only yielded a few and 
late aberrations of those structures. 

The differential diagnosis between those 
two microorganisms is undoubtedly of 
great practical importance in _ tropical 
countries where they cause severe epi- 
demics of keratoconjunctivitis, with cor- 
neal ulcerations and perforations. Weeks’ 


ABSTRACTS 


bacilli have been seen very rarely in 
France and in other countries of moderate 
climate. (2 figures) Alice R. Deutsch. 


Mizushima, M. Basic studies on the 
treatment of eyes with $-ray. Acta Soc. 
Ophth. Japan 64 :2643-2646, 2831-2835, 
Nov., Dec., 1960. 

In the first part Mizushima describes 
his experiments in which he demonstrated 
that the reduction of $-ray intensity in 
the corneal tissue was much the same 
as that in air. In the second part the 
effect of $-ray on experimental corneal 
vascularization is described. An applica- 
tion of $-ray at the dosage of 27,000 rep 
definitely destroys the corneal vasculariza- 
tion in rabbits. (8 figures, 1 table) 

Yukihiko Mitsui. 


Remky, H. Demonstration of toxo- 
plasma in the aqueous humor. Klin. Mo- 
natsbl. f. Augenh. 138 :869-876, 1961. 

This is a critical analysis of three re- 
ports in the literature on the demonstra- 
tion of toxoplasma organisms in the aque- 
ous. The difficulties and sources of error 
in the microscopic detection of toxo- 
plasma in the aqueous humor are pointed 
out. The author believes that the micro- 
organisms recently demonstrated in the 
anterior chamber by Conrads (Klin. Mo- 
natsbl. f. Augenh. 138 :30-32, 1961) were 
actually hay bacilli and not Toxoplasma 
gondii. (2 figures, 18 references) 

Gunter K. von Noorden. 


Takemura, T., and Kitano, S. Electron 
microscopic observation of experimental 
herpetic keratitis in rabbits. Acta. Soc. 
Ophth. Japan 64 :2979-3014, Dec., 1960. 

In the rabbit cornea virus particles can 
be demonstrated by electron microscopy 
52 hours after inoculation. Intranuclear 
virus particles mostly have a single limit- 
ing membrane. Generally they acquire a 
double limiting membrane after they have 
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been discharged into the cytoplasm. 
However, some of the particles show a 
double membrane before the discharge. It 
seems likely that more than double time 
(52 hours) is required to grow the virus 
in corneal cells than in HeLa cell tissue 
culture (26 hours), and the particles are 
apt to be larger (166-243 mp) in the cor- 
neal cells than in the HeLa cells (135 
mp). (40 figures, 4 tables, 14 references) 
Yukihiko Mitsui. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Adams, A. E. Neurophysiological prin- 
ciples of the optokinetic reaction. Arch. f. 
Ophth. 163 :348-357, 1961. 

On the basis of animal experiments cer- 
tain cortical neurones may be correlated 
with functional retinal elements. To test 
this retino-cortical relation in man the 
optokinetic reaction was employed, inter- 
rupted by controlled flashes of light 
stimuli. It could be shown that the nys- 
tagmus frequency is not strictly depend- 
ent on stimulus frequency. Its minimal 
and maximal amplitutes correlate well 
with certain reactions of cortical and reti- 
nal neurones. Inhibition of the nystagmus 
by light flashes indicates that the opto- 
kinetic reaction is controlled by retino- 
cortical neuronal systems. (4 figures, 1 
table, 14 references) 

Harri H. Markiewitz. 


Almeida A. Ocular melanin. Rev. brasil. 
oftal. 20 :185-193, June, 1961. 

In this paper the author reports his 
studies of the chemical characteristics of 
the different melanin pigments encoun- 
tered in the different ocular structures. 
He concludes, by means of different reac- 
tions of a purely chemical nature, that 
there is a difference in the chemical struc- 
ture between the melanin group which is 
part of the pigment epithelium of the iris, 
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ciliary body and the retina and the 
melanins which form part of the uveal 
tract and the melanomas. (1 table, 8 ref- 
erences) Walter Mayer. 


Boros, B. and Takats, I. Reciprocal 
pharmacologic effects on the isolated iris 
muscle. Arch. f. Ophth. 163 :382-388, 1961. 


Eserine enhances the sensitivity of the 
iris muscle to acetylcholine (ACH) but 
inhibits that sensitivity to ACH which 
may be produced by Mintacol. Pilo- 
carpine inhibits the miotic action of sub- 
sequently-given eserine and the combina- 
tion of pilocarpine with ACH is less ac- 
tive than ACH alone. It seems that the 
combination of anticholinesterase miotica 
is disadvantageous. (4 figures, 8 refer- 
ences) Harri H. Markiewitz. 


Boureau, M. Acute transitory myopia 
caused by Acetazolamide. Ann. d’ocul. 
194 :627-630, July, 1961. 

A pregnant woman was given two 
courses of acetazolamide therapy for 
edema. With the onset of the second 
series of treatments an acute myopia of 
three to four diopters developed. On cessa- 
tion of the administration of the drug and 
after instillation of atropine, the author 
noted a reversal of the myopia. The au- 
thor concludes that a spasm of accom- 
modation may account for this occurrence 
which may in turn have been caused by 
an allergic edema of the ciliary body. He 
states that this has been reported for 
other sulfamido preparations. (3 refer- 
ences) David Shoch. 


Dardenne, U. and Kirsten, G. The equi- 
librium of oxidized and reduced code- 
hydrase I in various parts of young and 
old cattle ienses. Arch. f. Ophth. 163 :403- 
408, 1961. 

Aging is characterized by intracellular 
quantitative and qualitative metabolic 
changes. As qualitative indicator of this 
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process the equilibrium between DPN 
and DPN-H is used. It could be shown 
that the total amount of codehydrase I 
decreases with age, particularly in the 
nucleus, but that the relationship DPN/ 
DPN-H does not remain constant, in as 
much as the reduced form is relatively 
increased. (1 figure, 3 tables, 9 refer- 
ences) Harri H. Markiewitz. 


Dardenne, U. and Mittermayer, C. The 
quotient DPN/DPN-H (free) in various 
parts and in single cell fractions of young 
and old cattle Jenses. Arch. f. Ophth. 163: 
409-421, 1961. 

This quotient in lenses was tested by 
optico-enzymic determination of pyruvic 
and lactic acids. During aging of lenticu- 
lar tissue having cell nuclei, the quotient 
remains oxydative (comparable to cardiac 
muscle or brain), but the glycolytic values 
diminish in the cortex and nucleus. The 
values in young lens fibers correspond to 
those of lymphosarcoma. (4 figures, 3 
tables, 18 references) 

Harri H. Markiewitz. 


D’Ermo, F. and Pirodda, A. Action of 
the histaminics on the dynamics of the 
aqueous humor. Boll. d’ocul. 39 :715-722, 
Oct., 1960. 

The effect of the antihistaminics on the 
dynamics of the aqueous humor was 
studied by means of tonometry and 
neither the ocular pressure, the coefficient 
of facility of outflow, nor the aqueous 
flow were appreciably affected. (2 tables, 
23 references) Joseph E. Alfano. 


Déczy, L. A comparison of the cyclo- 
plegic effect of scopolamine and of atro- 
pine. Szemészet 98 :96-98, 1961. 

The author made comparative examina- 
tions of the cycloplegic effect of scopola- 
mine versus atropine on 1,500 eyes. He 
found both drugs to be equally efficacious. 
A 0.2-percent solution of scopolamine was 


instilled only once into each eye, whereas 
a l-percent solution of atropine was 
given once a day for a course of three 
days. No signs of intoxication were met 
either in the 750 cases mentioned above, 
nor in a consecutive series of 3,200. The 
practical significance of scopolamine cy- 
cloplegia is clearly demonstrated by the 
number of missed working hours; when 
using scopolamine 48-60 hours were 
missed against the 300-348-468 hours 
when atropine was administered. 
Gyula Lugossy. 


Everett, W. G., Vey, E. K. and Finlay, 
J. W. Duration of oculomotor akinesia of 
injectable anesthetics. Tr. Am. Acad. 
Ophth. 65 :308-315, May-June, 1961. 

Groups of 10 monkeys were given a uni- 
lateral retrobulbar block and restrained 
inside an opticokinetic stimulator. The 
onset and duration of unilateral paralysis 
of opticokinetic nystagmus was deter- 
mined for five drugs (procaine, mono- 
caine, xylocaine, tetrocaine and carbo- 
caine (Mepivacaine)), in various concen- 
trations. This test was found to be much 
more satisfactory than observation of 
pupil size or ptosis. Certain drugs were 
tested to determine the concomitant ef- 
fects of hyaluronidase and epinephrine. 
The former produced more rapid onset 
and the latter a longer duration, except in 
the case of Mepivacaine where the dura- 
tion was not enhanced. Tetracaine and 
carbocaine produced the longest effect 
but tetrocaine was found to be the most 
irritating. (7 figures, 7 references) 

Harry Horwich. 


Frangois, J., Rabaey, M. and Lagasse, 
A. The search for calcium in pseudo- 
xanthoma elasticum. Ophthalmologica 
141 :236-244, March, 1961. 

The presence of calcium in the degen- 
erated elastic tissues of the skin is a char- 
acteristic finding in this disease. How- 
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ever, it has not been demonstrated with 
certainty in the degenerated areas of 
Bruch’s membrane which manifest them- 
selves ophthalmoscopically as angioid 
streaks. In examining specimens of skin 
in three cases, the authors conclude that 
the fixative is of prime importance, cal- 
cium being eliminated by those with an 
acid pH and preserved by formalin buf- 
fered to maintain a pH of 7.5. The pres- 
ence of calcium, suggestively demon- 
strated by the deep blue staining of hema- 
toxylin, can be confirmed by historadio- 
graphic techniques, as is nicely demon- 
strated in the illustrations. Having thus 
suggested how calcium might be demon- 
strated in Bruch’s membrane, the article 
unfortunately closes, without reference to 
examination of the eyes (suggesting that 
these were biopsy rather than post- 
mortem specimens). (8 figures, 15 refer- 
ences) Lawrence T. Post, Jr. 


Francois, J., Rabaey, M. and Wein- 
stein, R. The glycoprotein of the corneal 
epithelium. Ann. d’ocul. 194 :589-596. July, 
1961. 

The authors show that human cornea 
is rich in glycogen which lies largely in 
the basal-cell layer of the epithelium. 
Furthermore this glycogen is_ solidly 
bound to a protein. Digestion with ptyalin 
from saliva does not destroy the glycogen 
because of this protein linkage. (7 figures, 
9 references) David Shoch. 


Givner, Isadore. Centrocecal scotomas 
due to chlorpropamide. A.M.A. Arch. 
Ophth. 66 :90, July, 1961. 

This substance, known as Diabenese, 
is used in the oral therapy of diabetes. A 
case of toxic amblyopia is reported. (1 
reference) Edward U. Murphy. 


Jones, O. W. Toxic amblyopia caused 
by pheniprazine hydrochloride (JB-516, 
Catron). A.M.A. Arch. Ophth. 66 :55-62, 
July, 1961. 
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This substance is a hydrazine deriva- 
tive used as an antihypertensive agent. 
Eight patients are described who had 
blurred vision and color blindness which 
improved when the drug was stopped. 
One case came to autopsy and bilateral 
optic tract lesions were noted. (9 figures, 
19 references) Edward U. Murphy. 


Milder, Benjamin. Tropicamide as a 
cycloplegic agent. A.M.A. Arch. Ophth. 
66 :96-98, July, 1961. 

This study shows that tropicamide 
(Mydriacil) is less effective as a cyclo- 
plegic than either homatropine or cyclo- 
pentolate (Cyclogyl). (5 tables, 3 refer- 
ences) Edward U. Murphy. 


Nonaka, K. Metabolism of cornea by 
hetero-keratoplasty. Acta Soc. Ophth. 
Japan 64 :2879-2894, Dec., 1960. 

Chicken cornea was transplanted into 
rabbit cornea and the metabolism of the 
graft was measured by Warburg’s 
method. The metabolism of the graft 
drops rapidly after the surgery and, in a 
course of three days, the quotients are re- 
duced to about 40 percent of the original 
figures. In the course of the following four 
days, however, there was a definite re- 
covery in the metabolism and the quo- 
tients reached about 60 percent of the 
original figures. (6 figures, 8 tables, 41 
references) Yukihiko Mitsui. 


Novak, I., Haznagy, A. and Doczy, L. 
Data as to the amount of scopolamine 
absorbed from scopolamine eye drops. 
Szemészet 98 :99-100, 1961. 

The authors measured the amount of 
scopolamine in the tear drop rolling out 
from the eye during paper chromatog- 
raphy. It was found that of the solution 
instilled into the eye an average of 57.16 
percent remains in the eye. In 25.66 per- 
cent of all tests the deviation from this 
value amounted to + 10 percent, in 50.44 
percent it amounted to + 20 percent. If we 
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realize, however, that some of the scopol- 
amine will leave the eye via the naso- 
lacrimal duct, then it will be clear that 
less than 57.16 percent of the instilled 
amount of scopolamine remains in the 
eye and this, too, sufficed to elicit com- 
plete cycloplegia. Gyula Lugossy. 


Papst, W. and Echte, K. The signifi- 
cance of the relation of the retinal and 
choroidal blood content to the paralytic 
period of the rabbit’s ERG. Arch. f. 
Ophth. 163 :328-336, 1961. 

The ERG was gradually extinguished 
by increasing the intraocular pressure or 
by asphyxia with nitrogen; the period of 
recovery was measured. This period was 
prolonged by hyperglycemia and short- 
ened by hypoglycemia and intermittant 
photostimulation. The time difference in 
the recovery from raised ocular tension 
and from asphyxia was thought to reflect 
the different metabolic potentials of the 
choroidal and retinal circulations. (5 fig- 
ures, 1 table, 14 references) 

Harri H. Markiewitz. 


Paulus, W. and Hockwin, O. The age 
dependent activity of aldose and malic 
dehydrogenase in lenses of guinea pigs. 
The influence of X rays upon both enzy- 
mes. Arch. f. Ophth. 163 :314-319, 1961. 

The enymes’ activity in lenses of vari- 
ous age was tested. Aldose activity was 
found highest in the younger group and 
decreased in all groups after irradiation. 
Malic-dehydrogenase activity was high- 
est during embryonal life but constant 
thereafter ; it was not influenced by irradi- 
ation. (3 figures, 10 references) 

Harri H. Markiewitz. 


Paulus, W., Hockwin, O. and Kleifeld, 
O. The amount of pyruvic and lactic acid 
in lenses of cattle and rabbits, relative to 
glucose supply in the culture and damage 
by X rays. Arch. f. Ophth. 163 :324-327, 
1961. 
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Of the culture media employed (con- 
taining 120, 300 and 600 mg. percent glu- 
cose) the one with the highest concentra- 
tration of glucose reduced the amount of 
pyruvic acid and increased that of lactic 
acid. Irradation of lenses in a 120 mg. per- 
cent glucose medium did not alter the 
amounts of these acids. (1 figure, 10 ref- 
erences) Harri H. Markiewitz. 


4 

PHYSIOLOGIC OPTICS, REFRACTION 

COLOR VISION 

Gernet, H. Partial occlusion with pola- 
roid glasses. Ophthalmologica 141 :220- 
228, March, 1961. 

By means of three superimposed pola- 
roid lenses, the percentage of light to be 
excluded from an eye can be regulated 
very exactly. For a given light intensity, 
definite relationships can be established 
between percentage of light exclusion and 
visual acuity reduction. However, the 
brighter the light is, the better the visual 
acuity, no matter what the light absorbing 
power of the chosen filter. The author 
presents a scheme, depending on the de- 
gree of amblyopia, for deciding how much 
light should be excluded from the good 
eye, his aim being to make the visual 
acuity of the sound eye better in bright 
light, and that of the amblyopic eye bet- 
ter in dimmer illumination, thus provid- 
ing a “dynamic alternation” between the 
two eyes, which he believes to be more 
effective than total occlusion. The 
method is recommended only for eyes 
with central fixation. Although no details 
are recorded, the author reports very en- 
couraging results in his first fifty trials of 
these lenses. (4 figures, 2 tables, 17 refer- 
ences) Lawrence T. Post, Jr. 


Jackson, C. R. S. Some thoughts on 
asthenopia. Tr. Ophth. Soc. U. Kingdom 
80 :49-55, 1960. 


Asthenopia, the inability to perform 
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close work in comfort for a reasonable 
length of time, is manifest in pain behind 
the eyes, headache, tired eyes, print run- 
ning together or of a true diplopia. Psy- 
chologic factors often precipitate the 
symptoms. A new working position or 
altered illumination may also be a factor. 
Full examination including investigation 
of the oculo-motor apparatus is indicated. 
(2 tables) Beulah Cuhman. 


Junes, E. Remarks on binocular vision 
with the use of stereograms. Ann. d’ocul. 
194 :527-550, June, 1961. 

The author notes that in ordinary bi- 
nocular vision the axes of regard are in- 
clined toward each other when the subject 
is gazing at object of regard. However, 
with the use of a stereoscope the axes of 
regard are parallel to each other since 
each eye sees a different object. This 
creates a slightly different set of circum- 
stances for the production of binocular 
vision and depth perception. These differ- 
ences are illustrated by numerous dia- 
grams. Finally the author discusses 
pseudoscopic vision. This is a production 
of depth by the use of artificial devices 
such as prisms, mirrors, or convex lenses. 
The relationship of pseudoscopic vision to 
ordinary binocular vision and to the stere- 
ogram is given. (7 figures) 

David Shoch. 


Laue, H. The latent period (retino-oc- 
cipital) in man when stimulated by light 
of various colors of equal energy. Arch. f. 
Ophth. 163 :337-347, 1961. 

Simultaneous recordings of the ERG 
and occipital EEG during stimulation by 
light permits insight into the functional 
integrity of the visual tract. In 76 normal 
subjects thus tested no variations in re- 
sponse were noted when the color was 
altered but the stimulating energy re- 
mained constant. (7 figures, 18 refer- 
ences) 


Harri H. Markiewitz. 
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Law, Frank. The problem of the vis- 
ually defective infant. Tr. Ophth. Soc. U. 
Kingdom 80:1-12, 1960. 

The problem is a sociologic, a domestic, 
and later an educational one. The prob- 
lem is between the infant’s visual and 
mental development. No predictive value 
can be attached to mental tests during 
the first 18 months of life. 

A normal infant with normal vision 
may be expected to fix an object any time 
after the fourth month, and a week or two 
later will follow a moving object for a 
short range and in a coordinate fashion. 

If these tests are subnormal, a fundus 
examination under anesthesia is indi- 
cated. Children should be admitted to the 
hospital for 24 hours and the anesthetist 
decide on the type of anesthesia best 
adapted for the short examination after a 
mydriatic, with provision for its extension 
should it be necessary. 

From the survey of 32 infants at Moor- 
field’s Hospital the conclusion was drawn 
1. that utmost caution must be observed 
before condemning a baby’s discs as path- 
ologically pale. 2. That 75 percent of in- 
fants with suspicion of defective vision 
develop serviceable vision at least. 3. That 
the fundus picture often met with is un- 
explained. 4. A baby blind from other than 
organic defects of the eyes will likely 
have some other defect of the central 
nervous system. 5. The problem must be 
approached with due regard to the pa- 
tient’s actual age and physical and mental 
development before one has the temerity 
to announce a decision or make a prog- 
nosis. Beulah Cushman. 


MacKeith, Ronald. The baby who may 
be blind. Tr. Ophth. Soc. U. Kingdom 
80 :13-24, 1960. 

The visual acuity of infants is difficult 
to assess. A few standards have been set 
up: 1. Examine an infant while feeding, 
2. At one week of age an infant turns to a 
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source of subdued light, and 3. At three 
weeks eyes will follow a near object hori- 
zontally, a week later the head joins the 
following. At one month of age the in- 
fant fixes the mother’s face while feeding 
and smiles in response to a face seen. At 
two months the eyes will follow a moving 
person; the child looks at its hands, and 
convergence and accommodation start. 
The responses of a child depend on see- 
ing, understanding and feeling and doing 
something. Inadequate responses suggest 
that 1. The child is a late normal ; 2. there 
is blindness, complete or partial, periph- 
eral or central; 3. there is a defect in un- 
derstanding, or in feeling, or in motor 
power. Beulah Cushman. 


Sato, K. Test plates for color blind at 
night. Acta Soc. Ophth. Japan 64 :2855- 
2878, Dec., 1960. 

Pseudo-isochromatic tables have been 
prepared for examination in daylight. The 
produce tables for examination in arti- 
purpose of the present experiment is to 


ficial light ; thus Sato made a series of new 
tables which can be used under tungsten 
light of color temperature 2350°K. (2 
figures, 39 tables, 39 references) 
Yukihiko Mitsui. 


Yamada, Y. Influence of acustic stimuli 
on some visual functions. Acta Soc. 
Ophth. Japan 64 :2662-2679, Nov., 1960. 


The reaction time to light was short- 
ened by a low frequency sound of shorter 
duration. The time was prolonged, how- 
ever, when the acustic stimulus was pro- 
longed. By exposure to high-frequency 
sound the reaction time to light was pro- 
longed from the beginning and a consid- 
erable delay in the time resulted from ex- 
posure to sound of longer duration. The 
critical fusion frequency of flicker was de- 
creased by sound stimuli, particularly un- 
der a feeble illumination. When the sound 
stimuli were stopped the critical fusion 
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frequency was increased for four to five 

minutes and then regained the original 

value. (16 figures, 1 table, 22 references) 
Yukihiko Mitsui. 


5 
DIAGNOSIS AND THERAPY 


Aron, J. J. The treatment of ocular 
toxoplasmosis. Ann. d’ocul. 194:630-633, 
July, 1961. 

Current therapy for ocular toxoplamosis 
includes the use of the sulfonamides, 
pyrimethamine and spiramycine. These 
are most effective in the acute stages of 
the disease and obviously of no help in 
old scarred lesions. It is primarily the ac- 
quired rather than the congenital toxo- 
plasmosis that is benefited by these drugs. 
Sulfonamides and spiramycine seem to be 
well tolerated but primethamine has seri- 
ous side effects on the bone marrow and 
must be used with caution. (6 references) 

David Shoch. 


Brooser, G. and Gal, Zs. Clinical experi- 
ences with fusional perimetry. Szemészet 
98 :65-81, 1961. 

The authors give a survey of the clini- 
cal application of fusional perimetry. They 
describe the procedure and the instru- 
ment, then present instances of percep- 
tional and conductional field defects. They 
describe the advantages of the recom- 
mended method, outlined as follows: a. 
the test is easily manageable and re- 
quires but little time. b. for the mid-area 
of the field it combines the advantages of 
projection perimetry and scotometry. c. 
it records sensitively the progression or 
regression of the disease, and d. it gives 
insight into the pathologic process by 
measuring functiona! differences. In the 
authors’ judgment the method is suit- 
able for characterizing the processes tak- 
ing place in the retina. From the shape of 
field defects distinction can be made be- 
tween affections of the terminal percep- 
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tional elements and those of certain cen- 
tral areas. Significant alterations were 
found in cases of combined glaucoma and 
arteriosclerosis. Gyula Lugossy. 


Dannheim, H. A contribution to micro- 
surgery. Klin. Monatsbl. f. Augenh. 138: 
874-876, 1961. 

The author employs the Zeiss operating 
microscope during eye surgery and has 
modified the operating table and the sur- 
geon’s chair in such a manner that utmost 
efficiency and convenience for the surgeon 
are obtained. (2 figures) 

Gunter K. von Noorden. 


De Carvalho, C. A. and Athanes, M. 
The modern treatment of amblyopia. II 
(Pleoptics) Arq. brasil. oftal. 23 :194-197, 
1960. 

The instruments devised by Bangerter 
and Cueppers for treating amblyopia are 
discussed (visuscope, euthyscope, coordi- 
nator). Once correct sensorial and motor 
coordination are obtained, treatment with 
the synoptophore is recommended to 
stimulate binocular vision and amplitude 
of fusion. In pleoptics the conventional 
occlusion of the fixing eye assumes a sec- 
ondary role and is not used until the stage 
of the synoptophore is reached, if then. 
It is a time-consuming form of therapy, 
requiring considerable patience on the 
part of both physician and patient. Only 
those patients who develop single binocu- 
lar vision or have some degree of altera- 
tion can expect permanent and definitive 
results. James W. Brennan. 


De Medeiros, A. L. Goniophotography. 
Arq. brasil. oftal. 23 :202-206, 1960. 

This is a preliminary report of the au- 
thor’s experiments in photography of the 
angle of the anterior chamber. He pre- 
sents two colored plates to demonstrate 
his results. A Leica III camera with a 
highly sensitive film is used, with illumi- 
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nation from a spotlight and a synchro- 
nized flash unit. Methylcellulose is used in 
conjunction with the three mirrored Gold- 
mann contact lens. (2 figures, 11 refer- 
ences) James W. Brennan. 


De Rezende, C., De Magalhaes, P. B., 
De Carvalho, C. A. and Athanes, M. The 
modern treatment of amblyopia. Classic 
method of treatment (occlusion). Arq. 
brasil. oftal. 23 :187-193, 1960. 

Occlusion is an ancient means of treat- 
ment for strabismus and amblyopia. In 
this first portion of a symposium on am- 
blyopia, the conventional form of occlu- 
sion is discussed at some length from its 
historical beginning to present day vari- 
ations. It may be used as a prophylactic 
measure against the development of am- 
blyopia as well as for active therapy. The 
indications and contraindications, degrees 
and types of occlusion, and the duration 
of treatment are discussed. (23 references) 

James W. Brennan. 


De Rezende, C. The modern treatment 
of amblyopia. III. (Method of Sedan or 
the re-educative treatment of suppression 
amblyopia). Arq. brasil. oftal. 23 :198-201, 
1960. 

The author reviews the method intro- 
duced by Jean Sedan and designed to 
maintain visual acuity in a previously 
treated amblyopic eye. This consists of 
a series of exercises which stimulate at- 
tention, the power of discrimination, and 
sensorial coordination. The association of 
eye and hand movements is of value in 
treating disturbances of orientation. 
Treatment of amblyopia with eccentric 
fixation is discussed briefly. 

James W. Brennan. 


Dufour, R. and Cuendet, J. F. Graphs 
for the estimation of ocular disability. 
Ophthalmologica 141:262-267, March, 
1961. 
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The authors present a graphic scheme 
for the estimation of total visual disabil- 
ity, which takes into account visual 
acuity, visual field, and light sense. Three 
different graphs are depicted, the choice 
among which depends on the local, arbi- 
trary decision as to whether the complete 
loss of a single eye represents a 20 per- 
cent, 25 percent, or 30 percent disability 
(the latter two are published for the first 
time). This graphic method of determin- 
ing visual loss was introduced ten years 
ago before the Ophthalmological Society 
of Switzerland, and the authors state that 
its use has been quite widespread in that 
country. However, having never been 
published in a journal enjoying a wide 
circulation, the graphs are reprinted so as 
to make them available in all ophthalmic 
libraries. (3 figures, 4 references) 

Lawrence T. Post, Jr. 


Fitzmaurice, D. J. Sachs’ medium for 
the storage of donor eyes. Brit. J. Ophth. 
45 :316-317, April, 1961. 

Sachs’ medium for the storage of donor 
eyes had a bacterial contamination rate of 
50 percent. Phenol red did not indicate 
the presence of bacteria. Osmotic equilib- 
rium was not maintained. (1 reference) 

I, E. Gaynon. 


Galin, M. A., Baras, I. and Mandell, 
G. L. Measurements of aqueous flow uti- 
lizing the perilimbal suction cup. A.M.A. 
Arch. Ophth. 66 :91-95, July, 1961. 

This was done in 50 normal eyes and 
the average volume increase was 11.42 
cubic microliters in 15 minutes. This tech- 
nique is not difficult clinically and is an 
excellent tool for glaucoma analysis, in 
some ways superior to tonography. (3 
figures, 4 tables, 12 references) 

Edward U. Murphy. 


Golovine, S. Trial of antitrachomatous 
vaccination by an autovaccine prepared 
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extemporaneously. Arch. d’opht. 21 :33-35, 
Jan.-Feb., 1961. 

Golovine describes the successes ob- 
tained with sulfonamides and antibiotics 
in the treatment of trachoma but states 
that further improvements are essential. 
Since 1935 he has been employing with 
success a vaccine prepared with the pa- 
tient’s own exudate and tissues. He pre- 
pares a suspension of conjunctival scrap- 
ings from each eye in 1 cc. of physiologic 
salt solution, adds two drops of tincture of 
iodine, agitates the mixture for 10 min- 
utes, and then injects the suspension sub- 
cutaneously. The vaccination is repeated 
two or three times a week for indefinite 
periods. The author reports good results, 
particularly in patients who have not done 
well on topical antibiotics alone. 

P. Thygeson. 


Hishi, M. The retina and the heart find- 
ings in hypertensive diseases. Acta Soc. 
Ophth. Japan 64 :2635-2642, 2777-2800, 
Nov., Dec., 1960. 

In the first part of this report Hishi dis- 
cusses the relationship between fundus 
findings and cardiorenal function. The de- 
gree of sclerosis in the fundus vessels is 
correlated with the cardio-thoracic ratio 
and with renal function as tested by the 
phenolsulfonphthalein test, but not with 
other functional units. In the second part 
the author discusses the effect of balneo- 
therapy on hypertension. The patients 
with slight fundus abnormalities respond 
well to the therapy but those with defi- 
nite fundus findings hardly respond to the 
therapy at all (68 figures, 66 tables, 113 
references) Yukihiko Mitsui. 


Matthaus, W. New possibilities for 
stereophotography of the anterior seg- 
ment and the chamber angle. Klin. 
Monatsbl. f. Augenh. 138 :820-825, 1961. 

The history of stereophotography in 
ophthalmology is reviewed and several 
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methods are mentioned. The author has 
employed a mirror-reflex stereocamera 
(Exacta Varex) which is attached behind 
a biomicroscope. The results are satis- 
factory. (3 figures, 11 references) 
Gunter K. von Noorden. 


Miller, W. Comments on W. Matthaus 
“Goniophotography with an electronic 
flash device and the pyramidal gonioprism 
after van Beuningen.” Klin. Monatsbl. f. 
Augenh. 138 :880-882, 1961. 

Advantages and disadvantages of the 
method are pointed out. The setting of the 
camera, which was omitted in the article 
referred to, is given. The electronic flash- 
ing device, which originally was devel- 
oped for other purposes, does not fulfill 
all requirements which are desirable for 
chamber-angle photography. (2 figures, 1 
reference) Gunter K. von Noorden. 


Miiller, W. The measurement of the 
cortical time. Arch. f. Ophth. 163 :464- 
480, 1961. 

Cortical time denotes the period elapsed 
between photostimulation of the retina 
and the response in the occipital EEG. 
Normal values were established and then 
16 patients with papilledema were tested ; 
in nine of these the cortical time was pro- 
longed. (7 figures, 6 tables, 14 references) 

Harri H. Markiewitz. 


Newell, F. W., Klien, B., Arnold, J. D. 
and Spargo, B. Percutaneous renal biopsy 
and ocular vascular disease. Tr. Am. 
Acad. Ophth. 65 :348-354, May-June, 1961. 

The technique and rationale of this pro- 
cedure is described. It is indicated in bi- 
lateral central vein occlusion of unknown 
etiology, in retinal neovascularization of 
unknown origin, in eyes with retinal 
hemorrhages and aneurysms but negative 
diabetes tests, and in differentiating 
eclampsia and, in certain cases, of lupus. 
(6 references) Harry Horwich. 
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Oosterhuis, J. A. and Lammens, A. J. J. 
A new photographic technique for eye 
surgery. Klin. Monatsbl. f. Augenh. 138: 
810-819, 1961. 

A Zeiss camera is attached to the micro- 
scope of a Zeiss slitlamp. This unit can 
be removed from the slitlamp stand and 
used in the operating room, for photog- 
raphy. The picture is focused with the 
microscope of the slitlamp and taken 
manually without employment of a tripod. 
Advantages of this method are discussed 
and demonstrated by colored illustrations. 
(14 figures, 2 references) 

Gunter K. von Noorden. 


Pajor, R. The epidemiological signifi- 
cance of Tetran therapy. Gydogyszereink 
3:9-11, 1961. 

The author states that the Hungarian 
drug Tetran is equivalent to foreign terra- 
mycin preparations in the fight against 
trachoma. Tetran acts not only on the 
trachoma virus but also on the agents 
causing secondary infections. The num- 
ber of pannus cases has greatly decreased 
since Tetran was introduced. The author 
claims that in cases of trachoma terra- 
mycin or Tetran must not be combined 
with cortisone. Gyula Lugossy. 


Papst, W. and Esslen, E. Electromyog- 
raphy in ophthalmology. Ophthalmologica 
141:191-219, March, 1961. 

The authors offer a comprehensive re- 
view, colored by their personal experi- 
ence, of the basic groundwork in ocular 
electromyography. The history of its de- 
velopment is first presented. This is fol- 
lowed by a detailed summary of the theo- 
retical considerations on which the inter- 
pretation of its tracings is based. After a 
description of the apparatus employed 
and some advice concerning techniques, 
the abnormalities for which electromyog- 
raphy is especially applicable are cate- 
gorized and discussed in some detail. 
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Little is presented which is not already 
covered in the English literature, but, for 
those who read German without too much 
difficulty, this article offers a fine epitome 
of the subject. (17 figures) 

Lawrence T. Post, Jr. 


Paton, David. The conjunctival sign of 
sickle-cell disease. A.M.A. Arch. Ophth. 
66 :116-120, July, 1961. 

A unique appearance of vascular stasis 
is a reliable sign of clinically significant 
sickle-cell disease. The author proposes 
that no other clinical observation estab- 
lishes the diagnosis with as much cer- 
tainty and in some cases it is more impor- 

~»t than laboratory tests. (1 figure, 1 


tuple, 4 references) 
Edward U. Murphy. 


Plummer, R. and Lamb, A. Method for 
keratographic recording. Brit. J. Ophth. 
45 :312-315, April, 1961. 

A relatively simple method of photo- 
keratography is described. A single-vision 
reflex camera is used and a method of 
measurement is given. (8 figures, 4 ref- 
erences) I. E, Gaynon. 


Queiroz, A. and Rocha, P. Surgery of 
the crystalline lens in high myopia. Arq. 
Port. Oftal. 12: 


The authors report their experience 
with lens extractions in patients with 
high myopia which they classify into two 
main groups: unilateral and bilateral 
myopia. 

The authors advocate the use of contact 
lenses for patients with unilateral myopia 
up to 12 diopters and lens extractions for 
myopias of a higher degree. In bilateral 
cases they advise the use of contact 
lenses in cases of up to 20 diopters of 
myopia and lens extraction in greater 
myopia if the patient-is over 18 years of 
age. (11 references) Walter Mayer. 


Reinecke, R. D. Selected studies with 
electro-oculograms. Part I: Report of 
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dysjunctive eye movements recorded on 
electro-oculograms. A.M.A. Arch. Ophth. 
66 151-155, July, 1961. 

The equipment and procedure are de- 
scribed and the results in 10 normal in- 
dividuals are presented. Dysjunctive 
movements were noted in opticokinetic 
nystagmus and on attempted steady fixa- 
tion, as well as in other eye movements. 
(3 figures, 7 references) 

Edward U. Murphy. 


Reinecke, R. D. and Poser, C. M. Se- 
lected studies with electro-oculograms. 
Part II: Subjective evaluation of ocular 
proprioception monitored with the use of 
electro-oculograms. A.M.A. Arch. Ophth. 
66 7156-158, July, 1961. 

Only retinal image changes were noted 
subjectively and there was no awareness 
of eye movements in complete darkness. 
The afferent impulses from the extraoc- 
ular muscles do not reach conscious levels 
and do not fit the present definition of 
proprioception. (1 figure, 1 table, 6 ref- 
erences) Edward U. Murphy. 


Rocha, H. and Oliveira, J. Present-day 
treatment of ocular viral infections. Rev. 
brasil. oftal. 20:123-174, June, 1961. 

The authors review very extensively 
the different virus infections of the eye: 
trachoma, epidemic keratoconjunctivitis, 
inclusion blenorrhea, herpes simplex and 
zoster, sympathetic ophthalmia, optic 
neuritis, and the oculo-cutaneous group 
of syndromes. The subgroups of each one 
of these diseases is described and the dif- 
ferent forms of treatment used against 
them are discussed. The authors are very 
much in favor of lamellar grafts in numer- 
ous corneal diseases and feel that a lamel- 
lar keratoplasty should be used whenever 
the process has a tendency to recurr, if 
it is a very painful process, if perforation 
is imminent, or whenever medical treat- 
ment is a failure. (100 references) 

Walter Mayer. 
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NEWS ITEMS 


Epitep BY DoNaLp J. Lyte, M.D. 


411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance. 


DEATHS 


Dr. Robert Chatterton Fringer, Rockford, IIli- 
nois, died May 23, 1961, aged 49 years. 

Dr. Ben Rufus Heninger, Gulfport, Mississippi, 
died May 2, 1961, aged 68 years. 

Dr. Lawrence James Lawson, Evanston, Illinois, 
died July 11, 1961, aged 65 years. 

Dr. William Francis O'Reilly, Lynn, Massachu- 
setts, died April 22, 1961, aged 81 years. 

Dr. Adelbert B. Twitchell, Princeton, New Jer- 
sey, died June 21, 1961, aged 68 years. 


ANNOUNCEMENTS 
CALIFORNIA COURSE 

“Diseases of the cornea,” the major ophthalmol- 
ogy course presented by University of California 
Continuing Education in Medicine and Health Sci- 
ences, will begin December 7th at the University of 
California Medical Center. The three-day program 
will include the 16th annual Proctor Lecture, to be 
delivered Friday, December 8th, by James Allen, 
M.D., professor of ophthalmology, Tulane Univer- 
sity School of Medicine. The lecture topic will be 
“Methods of production of tissue damage by micro- 
organisms.” 

Michael J. Hogan, M.D., professor of ophthal- 
mology and chairman of the Department of Oph- 
thalmology, is chairman of the program. Other 
faculty members participating in the conference are 
Ernest K. Goodner, M.D., Samuel J. Kimura, 
M.D., William K. McEwen, M.D., William H. 
Spencer, M.D., and Phillips Thygeson, M.D. 

Conference topics are “Anatomy and physiology 
of the cornea and limbus,” “Laboratory methods of 
diagnosis,” “Keratitis secondary to conjunctivitis,” 
“Bacterial ulceration,” “Mycotic ulceration,” “Viral 
keratitis,”” “Endogenous corneal disease,” “Allergic 
corneal disease,” “Corneal dystrophies,” “Tumors 
of the limbus and cornea,” “Medical treatment of 
corneal disease,” and “Surgical treatment of cor- 
neal disease.” 

Further information and registration forms may 
be obtained from Continuing Education in Medi- 
cine, University of California Medical Center, San 
Francisco 22, California. 


COURSE IN SURGERY 

The Institute of Ophthalmology of the Americas 
of the New York Eye and Ear Infirmary an- 
nounces that Dr. Joaquin Barraquer, vice president 
of the Instituto Barraquer, Barcelona, Spain, will 
deliver a series of five lectures on “Techniques in 
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ophthalmic surgery” February 5 through 9, 1962. 
The lectures will be augmented by films and slides 
and time will be given for questions from the audi- 
ence. The fee is $75.00. For registration, please 
apply to Mrs. Tamar Weber, Registrar, Institute of 
Ophthalmology of the Americas, New York Eye 
and Ear Infirmary, 218 Second Avenue, New York 
3, New York. 


TORONTO COURSE 


The Faculty of Medicine, University of Toronto, 
will hold a refresher course in eye surgery, April 
9 to 11, 1962. The instruction will consist of 
lectures, operative sessions and a special symposium 
on glaucoma surgery. 

Dr. Arthur Gerard DeVoe, Institute of Ophthal- 
mology, New York, and Mr. P. D. Trevor-Roper, 
Westminster Hospital, London, England, will be 
guest surgeons. The staff of the Department of 
Ophthalmology will contribute extensively. 

The course will be limited to 50 members and is 
open to eye, ear, nose and throat specialists. Appli- 
cation should be made to the director, Division of 
Postgraduate Medical Education, Faculty of Medi- 
cine, University of Toronto, Toronto 5, Canada, 
before March 9, 1962. 

On April 7th there will be a departmental re- 
search meeting and Dr. Endre A. Balaz, the Retina 
Foundation, Boston, will be guest speaker. Mem- 
bers of the eye surgery course are cordially in- 
vited to attend. 


Dretta GAMMA SCHOLARSHIPS 


The Delta Gamma Foundation offers scholarships 
for training of orthoptic technicians and teachers 
and consultants for visually handicapped children. 
The deadline for application is April 1, 1962. For 
further information write the Delta Gamma Central 
Office, 3250 Riverside Drive, Columbus 21, Ohio. 


WASHINGTON HospITAL CENTER 


The Department of Ophthalmology of the Wash- 
ington (D.C.) Hospital Center is offering a series 
of lectures each Saturday morning on the basic 
sciences as applied to ophthalmology, designed for 
training the resident staff in ophthalmology and in 
preparation for Board examinations. There is no 
fee for attendance at the lectures which will be 
given in the School of Nursing Auditorium begin- 
ning at 9:30 a.m. and lasting until noon. All physi- 
cians are invited to attend the entire course or an 
individual session. The Guild of Prescription Opti- 
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cians of metropolitan Washington helps to finance 
the course. Lectures for November include: 4th: 
“Embryology,” George K. Smelser, Ph.D., New 
York; 11th: “Histology,” Lorenz E. Zimmerman, 
M.D., Washington; 18th: “Embryology and de- 
velopmental anomalies,” Dr. Smelser; 25th: “His- 
tology,” Dr. Zimmerman. 

The Saturday morning lectures during Decem- 
ber will include: 2nd: “Embryology and develop- 
mental anomalies,” Dr. Smelser; 9th: “Principles 
of pathology,” Dr. Zimmerman; 16th: “Biomicros- 
copy,” Harvey E. Thorpe, M.D., Pittsburgh; 


23rd: “Principles of pathology,” Dr. Zimmerman. 


PLASTIC SURGERY SYMPOSIUM 

An International Symposium on Plaste and Re- 
constructive Surgery of the Eye and Adnexa will 
be held under the sponsorship of the Manhattan 
Eye, Ear and Throat Hospital, May 21 through 25, 
1962, at New York City. This Symposium is de- 
signed to treat comprehensively the problems en- 
countered in surgery of this specialized area. 

Recognizing the need for co-operative effort in 
this most important region, world-recognized experts 
from the fields of plastic surgery, ophthalmology 
and otorhinolaryngology will present an organized 
program designed to aid men in these specialties to 
develop further their understanding and techniques. 
There will be 14 sessions. Each session will be fol- 
lowed by a discussion and question period. Com- 
plementing this will be televised surgical procedures, 
surgical films and clinical patient demonstrations. 
The initial portion of the program will be devoted 
to background material in research and methodology. 
Following this, sessions will take up in order the 
major problems of plastic and reconstructive surgery 
of the eye and adnexa. Because preservation of the 
eye, particularly the cornea, is considered to be most 
important in surgery of this area, the final day of 
the meeting will be devoted to management of the 
eye itself, 

Papers will be presented in one of three official 
languages, English, French or Spanish. Simultane- 
ous translation will be provided for each member of 
the audience. 

In addition to the didactic material being presented, 
televised surgical sessions will be transmitted to the 
main auditorium. At the same time, surgical films 
will be shown in a separate amphitheatre. 


MISCELLANEOUS 
COURSE IN DIAGNOSIS 


A three-day conference on “Diagnosis in oph- 
thalmology” was presented by University of Cali- 
fornia Continuing Education in Medicine Novem- 
ber 2nd to 4th at the University of California 
Hospital, San Francisco. The course included dem- 
onstrations of current diagnostic techniques used in 
ophthalmologic practice. 


GLAUCOMA SCREENING 


A grant from The Lighthouse, the New York 
Association for the Blind, has made possible the 
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establishment of a glaucoma screening demonstra- 
tion project in the Department of Ophthalmology, 
New York Medical College, at Metropolitan Hos- 
pital. G. Peter Halberg, M.D., has been named 
project director, and Herve M. Bryon, M.D., re- 
search associate. Assisting with the project are two 
specially trained technicians. Benjamin Friedman, 
M.D., chairman of the Department of Ophthalmol- 
ogy will supervise the project. During the next 12 
months, 8,000 patients will be examined for chronic 
glaucoma, according Dr. Halberg. The Lighthouse 
grant has equipped a modern, electronic glaucoma 
research laboratory at Metropolitan Hospital. This 
laboratory will provide the diagnostic and follow- 
up care, in the initial phases, for the glaucoma 
cases detected by the screening examinations. 


RESIDENCY PROGRAM 


An approved residency program has been estab- 
lished at the Milledgeville State Hospital (Geor- 
gia), commencing September 15, 1961, in co-opera- 
tion with the United States Air Force Hospital, 
Lackland Air Force Base, Texas. The program, 
under the direction of Devereaux Jarrett, M.D., 
chief of ophthalmology, and James R. Hooper, 
M.D., assistant chief of ophthalmology, will oper- 
ate in a suite of rooms in the Jones Hospital. 

Residents will serve three months in rotation; 
the first, Capt. William D. Heath, who will train 
until December 15th, will be followed by Capt. 
Stanley Finkel, the resident from January 1 to 
April 1, 1962. The program has been approved by 
the American Medical Association which makes it 
automatically approved by the American Board of 
Ophthalmology, according to Dr. J. G. Bohorfoush, 
chief of physical services for the Milledgeville State 
Hospital. Dr. Bohorfoush also announced that a 
full-time ophthalmologist, Theofilo Tomas, M.D., 
is now on the staff of the Jones Hospital. Milledge- 
ville will be one of three or four centers in the 
state of Georgia where there will be a residency 
training program in ophthalmology. 

The staff plans to screen the entire patient popu- 
lation of the hospital, building by building, to dis- 
cover the patients needing treatment for eye de- 
fects, particularly cataract and glaucoma. Dr. Ir- 
ville H. MacKinnon, superintendent of the hospital, 
says that “The therapeutic value to the mental pa- 
tient of the correction of faulty vision is often un- 
believable. The restoration of sight to the patient 
with cataract, and the various operative and non- 
operative procedures in the treatment of glaucoma 
by competent ophthalmologists, often is a long step 
on the road to the mental restoration of the pa- 
tient.” 


ORTHOPTICS COURSE 


During September and October at the Hospital 
Infantil de Mexico, Mexico City, a course on or- 
thoptics was given by the Department of Ophthal- 
mology. The director of the course, Dr. Feliciano 
Palomino Dena, was assisted by Drs. Renan Murillo 
Fajardo, Sabino Silva Zerén, Graciela Navarri Zim- 
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bron, Mario Navarro Zimbrén and José Carrera 
Tamborrell. 


ACADEMY 


The Dallas Academy of Ophthalmology and 
Otolaryngology held its first meeting of the 1961- 
1962 season at the Parkland Memorial Hospital, 
Dallas, on October 3rd. Morton Parager, Ph.D., 
spoke on “Molecular aspects of eye diseases,” and 
Marvin Culbertson, M.D., on “Otology in India.” 
At the next meeting on December 5th at the Dallas 
Club, Dr. Leonard Apt, Los Angeles, will speak 
on “Hereditary conditions of the eye in children.” 
Remaining meetings for this season are scheduled 
for January 2, 1962, February 6th, March 19th to 
21st (Dallas Southern Clinical Society at which 
Alston Callahan, M.D., Birmingham, Alabama, and 
Paul Cibis, M.D., Saint Louis, will be the guest 
speakers for ophthalmology), April 3rd, May Ist 
and June 5th. 


PENNSYLVANIA ACADEMY 


The Pennsylvania Academy of Ophthalmology 
and Otolaryngology held a joint meeting with the 
Pennsylvania Medical Society during October. 
James Van Dyke Quereau, M.D., Reading, spoke 
on “Neurovascular diagnosis for ophthalmologists 
and internists.” 


Unirep KINGDOM MEETING 


The annual congress of the Ophthalmological So- 
ciety of the United Kingdom will be held at the 
Royal Society of Medicine, 1 Wimpole Street, Lon- 
don, W.1, on April 12, 13 and 14, 1962. The sub- 
ject for discussion will be “Therapy in orthoptics,” 
and the openers will be Prof. C. Ciuppers, Dr. A. 
Stanworth and Miss S. Mayou. There will be a 
symposium on “The localization of iesions in the 
visual pathways”; the speakers will be Mr. Ken- 
neth C. Wybar, Dr. Reginald Kelly and Mr. Valen- 
tine Logue. The 1962 Bowman Lecture will be de- 
livered by Sir Russell Brain. For further informa- 
tion address Mr. H. E. Hobbs, the Ophthalmologi- 
cal Society of the United Kingdom, 47 Lincoln’s 
Inn Fields, London, W.C.2. 


ARGENTINA CONGRESS 


The VII Argentina Congress of Ophthalmology 
Society was held at Rosario, Argentina, October 
23rd through 28th, under the presidency of Prof. 
Dr. Juan Manuel Vila Ortiz. Guests of honor in- 
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cluded Alfredo Arruga (Spain), J. Barraquer 
(Spain), G. Bietti (Italy), B. Boyd (Panama), K. 
Ciippers (West Germany), J. Francois (Belgium), 
R. Hugonnier (France), M. Lederman (England), 
W. Leydhecker (West Germany), R. A. Moses 
(United States), E. Raverdino (Italy), C. D. Re- 
gan (United States), H. Remky (West Germany), 
G. Sevrin (Belgium) and F. Verrey (Switzerland). 

The following official subjects were discussed by 
panel: “Allergy in ophthalmology,” “Detachment of 
the retina,” “The vitreous as a factor in the com- 
plications of ocular surgery,” “Strabismus,” “Glau- 
coma,” “Radioactive isotopes in ophthalmology,” 
“Ocular lesions in collagen diseases,” “X-rays in 
ophthalmology,” “Contributions to the study of 
glucose in intraocular mediums.” There also were 
numerous free papers. 


Lonc ISLAND MEETING 

Prof. Giovanni Botticelli of the University of 
Anzio spoke at the September meeting of the Long 
Island Ophthalmological Society. The subject of his 
address was “The future of cataract surgery.” 


CENTRAL ILLINOIS MEETING 

The 37th convention of the Central Illinois So- 
ciety of Ophthalmology and Otolaryngology was 
held at the Urbana-Lincoln Motor Inn, Urbana, 
Illinois, during September. Alston Callahan, M.D., 
Birmingham, Alabama, was guest speaker for oph- 
thalmology. He spoke on “Surgery of the globe” 
and “Surgery of the lids.” Walter Stevenson, M.D., 
Quincy, Illinois, spoke on “Contact lens in aphakia.” 


PERSONAL 


Dr. Marie A. Jakus, formerly of the Retina 
Foundation, Boston, has been appointed research 
program co-ordinator for vision in the Extramural 
Programs Branch, National Institute of Neurologi- 
cal Diseases and Blindness, National Institutes of 
Health, Bethesda, Maryland. In the new post, she 
will be responsible for co-ordinating the Institute’s 
research grants program in the field of vision and 
will serve in a major advisory role. For the past 
10 years, Dr. Jakus has been associated with the 
Retina Foundation, where she conducted research 
on the fine structure of ocular tissues. A native of 
Cleveland, Ohio, she received her Ph.D. degree 
from the Massachusetts Institute of Technology in 
1945, 

Mr. F. W. Law has been appointed honorary con- 
sultant in ophthalmology to the Army in succession 
to Sir Stewart Duke-Elder, who has retired. 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING, 
480 LEXINGTON AVE. at 46th ST., NEW YORK 17, N.Y. 


SUCCESSORS TO E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


IMPROVED MODEL MADDOX WING TEST 


Sturdy, Light Weight, All Metal, Including Chart 


Horizontal and vertical deviations and cyclo- 
phoria may be measured on the chart of this in- 
strument. The red arrow points to a vertical row 
of red figures and indicates the degree of hyper- 
phoria. The white arrow points to a row of hori- 
zontal figures and indicates es- or exophoria. This 
new model has been improved by the addition of 
two movable arrows which the patient slides back 
and forth on their own tracks. The examiner will 
then be certain that he is getting a correct indica- 
tion from the patient of the exact amount of 
phoria present. Cyclophoria is denoted when the 
red arrow does not appear parallel to the hori- 
zontal white line and its degree is recorded on the 
small scale at the right of the chart. The working 
distance is 33 cms. and the horizontal and vertical 
deviations are recorded in prism diopters. Handle 


folds flat. 


Price $29.50 


Pleoptopher 
After Bangerter 


A new instrument for the treatment of ambly- 
opia, combining the best known up-to-date meth- 
ods, like the dazzling-stimulating method of 
Bangerter and the after-image method accord- 
ing to Cueppers. This is an important step for- 
ward in the training of central fixation. 


Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 
40 WEST 55TH STREET, NEW YORK 19, N.Y. 
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225 Cadwalader Ave., 
Elkins Park P.O. 


BERENS SQUARE PRISMS 


These prisms have many advantages over glass 

WILL NOT BREAK OR CHIP ¢ LIGHT IN WEIGHT e LOWER COST 

CAN BE REPOLISHED 

These advantages make them ideal for rental sets to patients for 
prism exercises, are available in any combination with or without 
leather covered cases, prices on request. 
Made in six standard sets: 
No. S-4 1 each 5-10-15-20 No. S-6 2 each 10-15-20 
No. S-8 2 each 5-10-15-20 
No. S-16 1 each 1%4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 
No. S-22 1 each 

Available at all optical and surgical suppliers. 


R. O. GULDEN 


Our new complete brochure is now available 


No. SS-8 1 each 3-5-8-10-12-15-20-25 


Manufactured by 


Philadelphia 17, 
Pa. 


Concentra® 
Corneal Lenses 


Lacrilens® 
Molded Lenses 


Solutionless 
Contact Lenses 


Trial Sets 


Prism 
Contact Lenses 


Cylindrical 
Contact Lenses 
Microscopy Lenses 


Colored 

Contact Lenses 
Tinted 

Contact Lenses 
Wetting Solutions 
Molding Shells 
Molding Equipment 
Adjusting Equipment 
and Supplies 
Textbooks 


OBRIG Laboratories Inc., 75 East 55th Street, New York 22, N.Y. PLaza 8-0960 
Sarasota, Florida; Boston, Massachusetts; Phoenix, Arizona. Foreign Branches: Montreal, Canada; 
Johannesburg, South Africa; San Jose, Costa Rica; Caracas, Venezuela; Mexico, D.F., Mex 


in contact lenses it’s Obrig 
for everything in sight 


A pioneer in plastic contact lens development and 
manufacture, Obrig Laboratories maintains leadership in 
the contact lens field through continuous, imaginative 
research. In experience, facilities, and range of products 
and services, Obrig will not be surpassed. The list 

of Obrig products is a growing one; to its customers 
Obrig offers consultation and assistance in problem 

fitting cases. In contact lenses — 
it’s Obrig for everything in sight. 
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BAILLART OPHTHALMODYNAMOMETER 


This instrument is a simple spring- 
loaded pressure gauge. As it is pressed 
against the sclera, increasing intraocular 
tension causes the retinal arteries to pul- 
sate. When pulsation begins, the thumb 
screw is set and a reading taken for dia- 


For measuring the pressure in the cen- 
tral artery of the retina. Especially valu- 
able in early diagnosis of carotid artery 
occlusion, 


stolic pressure. More pressure is then 
applied until pulsation ceases, when 
systolic pressure is determined. The test 
requires no special skill in ophthal- 


Prices F.O.B. factory Philadelphia. Subject to change without notice. 


ceorce P. PILLING «& son co. 


General Offices and Factory: 3451 Walnut Street, Philadelphia 4, Pa. 215 EV6-2750 
New York Showroom: 5 East 51st Street, New York 22, N. Y. 212 PL3-1476 


ORDER DIRECT FROM 


Columbus, Ohio 


Los Angeles, Calif. 


Cable Address: Surgical—Phila. 


40 WEST 55TH STREET 


THE NAGEL ANOMALOSCOPE 


For the Most Accurate Determination of Color Anomalies. 
Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 


NEW YORK 19, N.Y. 
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Why Substitute 


When You suggested by Benjamin F. Souders, M.D. 
Can Have... x 


“One of America’s Finest 
-Absorptive Lenses. 


Provides temporary correcting lens for 
either the operated or the previously oper- 
ated eye (or both) during the early post- 
operative period. 


For immediate delivery, write: 


BERKS OPTICAL COMPANY, READING, PA. 


5 NO. WABASH AVE., CHICAGO 2, ILL. 


Wk the contact lens specialty company 625 S. KINGSLEY DR., LOS ANGELES 5, CALIF. 


inc. 


SIX SPINDLE CL ADJUSTING UNIT LENS CLEANING KIT 


NO BELTS! NO PULLEYS! 
INDIVIDUALLY SWITCHED 
SIX TWO-SPEED MOTORS 


FRICTION-LOCK TOOLS 
20 PLACED TOOL RACK 
TOOLS AND ACCESSORIES 


COVER OPTIONAL 


D% ~~ HEAVY GUAGE STEEL CONSTRUCTION Economical Kit for cleaning lenses of 


optical instruments; phoropter, ophthal- 
moscope, ophthalmometer, microscope, 
slit-lamp. Complete with a set of 8 


THE MOST COMPETITIVE UNIT ON THE MARKET extra pads. 


WAGTOWNE ENTERPRISE, INC., pert. ADJUSTMENT UNIT $179.50 


PLEASE UNIT WITH COVER — 191.00 


BILL TO: SEND [7] LENS CLEANING KIT 12.50 


Please Print Plainly 


Number and Street City Zone State 
PLEASE ENCLOSE CHECK [] MONEY ORDER [] FOR PREPAID SHIPMENT 
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URGENT REQUEST 


The Uveitis Laboratory, University of California School of Medicine, San Francisco, is vitally 
interested in obtaining freshly enucleated eyes from tients with all types of uveitis and other 
endogenous inflammations. Attempts are being made to isolate etiologic agents from these eyes. 

he eyes should be placed in a sterile bottle, packa ~ with the history and findings, and shipped 
as quickly as possible. Please send specimens special delivery, collect, and mark the package “Fresh 


Tissue Specimen—Rush.” Do not freeze or use preservatives of any kind. 
A report of isolations of organisms and pathologic findings, pens a slide, will be sent to the 


contributor. Credit will be given in any resulting publications if desired 
Telegraph collect if specimen being sent. 
Send eyes to 
Samuel J. Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D 
University of California School of Medicine 


n Francisco 22 


For the Discriminating 
Eye Physician 
Depend on the Services of a 

Optician 


Progress in Optics since 1872 


Spectacle and Contact Lenses 
to Prescription - Frames 
Sun Glasses - Visual Aids 
Orthoptics - Hearing Aids 


IN LYNCHBURG, VA. | Ocular Prosthesis 
A. G. JEFFERSON 


Ground Floor Allied Arts Bldg. 
Exclusively Optical est 4th St. - Cincinnati 
MAin 1-0432 


12 convenient ground floor locations 
in Southern Ohio & Northern Kentucky 


Gift orm 


Send to Ophthalmic Publishing Company, 664 N. Michigan Ave., Chicago 11, Illinois 
Please send the American Journal of Ophthalmology for one year to: 


Sign gift card from 


Your address 
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PORTLAND, ORE 


Hal. H. Moor, 315 Mayer Bldg. @ 


Guild Optician 


Oculists’ prescriptions exclusively 


CONTACT LENSES 
SINCE 1925 


And we are among the first with 
the latest improvements due to our 


Grants For MEDICAL research. 


Only the Finest Quality 


MUELLER WELT 
CONTACT LENSES, INC. 


608 So. Dearborn St. 
Chicago 5, Ill. 


93 page fitting manual 
FREE ON REQUEST 


sooner or later 
EVERYBODY VISITS 


SAN FRANCISCO 


Assure your patients 


of the best in optical care 
at any of our seven 
San Francisco Bay Area 


dispensing offices. 


PARSONS OPTICAL 


LABOR 
518 POWELL STREET - SAN FRANCISCO 2 CALIFORNIA 


Your 


Attending Ophthalmologists 
and Teachers can show 
their appreciation of the 
hard work of their 
students by giving 
them a year's 
subscription to the 
American Journal 

of Ophthalmology 

See page XLVII for 
Order Form 
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BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 


Annual Subscription $20.00 


OPHTHALMIC LITERATURE 


A comprehensive abstract of 


ophthalmology and cognate literature. 


Six issues and index yearly. 
Annual Subscription $13.50 


Combined annual subscription to British Journal of 
Ophthalmology and Ophthalmic Literature $30.00 


Subscriptions to: 
Mepicat Market RESEARCH INC. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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CROOKES-BARNES 
LABORATORIES, INC. 


Wayne, New Jersey 


pilocarpine in the vehicle you prefer 


other miotics 


A WIDE CHOICE... 
VARYING STRENGTHS 
AND VEHICLES 


® 
PILOMIOTIN 55.42 on 


6% in aqueous solution, in 15 cc. 
Lacrivial.® Also 1%, 2% and 4% in 
Dropperettes.® 


PILOMIOTIN IN OIL 


— 2% in castor oil solution in 7% 
cc. dropper bottles. 


® 
PILOVISC —~’%,1%, 2% and 4% in methyl- 


cellulose solution in 15 cc. Lacrivial. 


® 
B Oo N M —eserine salicylate 4% or 42% 


with pilocarpine HCI 2% in 7% cc. 
dropper bottles. (A synergistic mi- 
otic combination — lower dosage re- 
duces allergenicity.) 


® 
CARBAM iOTI —carbachol 4%, 14%2% 


and 3% in 15 cc. Lacrivials. 


T ® 
Ss RO M 10 N —eserine salicylate solution, 


1%4% and %% in Dropperettes and 
cc. dropper bottles. 


ESROMIOTIN IN OIL 


—eserine alkaloid 12% in castor oil, 
in 7% cc. dropper bottle. 


® 
1S0:S0L) brand of sterile ophthalmic preparations 
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Blephamide 
Ophthalmic 
Liquifilm 
a Dasic 
advance in 


the management 
of blepharitis 


BLEPHAMIDE Ophthalmic Liquifilm cannot be seen by the 
viewer nor does it impair the view of the user. Liquifilm 
combines the convenience and cosmetic acceptability of 
drops with the prolonged contact of ointments ...a new 
Ophthalmic vehicle with the advantage of both drops and 
ointments without the disadvantage of either. 


New BLEPHAMIDE Ophthalmic Liquifilm is a basic advance 
in the management of blepharitis. The potent and proven 
antiseborrheic/antistaphylococcal formula treats the under- 
lying disorder while the rapid-acting anti-inflammatory/ 
decongestant relieves pain and inflammation and improves 
the eye’s appearance. Convenient, well tolerated virtually 
non-stinging, BLEPHAMIDE provides truly effective, one- 
prescription 24-hour therapy. 


BLEPHAMIDE contains: Sodium sulfacetamide, 10.0% ; pred- 
nisolone acetate 0.2%; phenylephrine HCl, 0.12%. The 
Liquifilm vehicle is polyvinyl alcohol and polysorbate 80 
(buffered to a pH of 6.8). 
Dosage: Optimum dosage is 2-4 times daily. (Complete 
dosage instructions, cautions and contraindications are 
available on request.) 
Supply: 5 cc. plastic dropper bottles—on Rx only. 

* Trademark 
ALLERGAN PHARMACEUTICALS & Santa Ana, California 
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